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The roof history of every old 
building is an argument for 


permanent roofs ~ 


7 S 


66 IVY years old and sound as a dollar”’—a typical compliment 
paid to an old structural landmark that still champions the archi- 
tecture of 1870. 


But—how many times during those years has the roof been patched 
and replaced, how many hundreds of dollars have been dumped into 
roof maintenance ? 


Each one of these old structures has taught the construction world 
the extravagance of putting short-lived roofs on otherwise permanent 
buildings. 


The Rockwood Manufacturing Company of Indianapolis like hundreds 
of other prominent concerns has accepted this lesson. ‘They built for 
permanence and, unlike some less enlightened concerns, they did not 
stop at the roof. Large quantities of Federal Interlocking and Channel 
‘Tile were used and as this and hundreds of other Federal installations 
are proving, their roof maintenance problem is eliminated. 


The recognized permanence of concrete, (the only structural materia! 
that improves with age) the established excellence of the Federal 
product, and the fact that it is laid and guaranteed by the manufacturer 
—these were the considerations that led the Rockwood Company to 
specity— 


made for wit a if 


flat and 
pitched 


— ment Tl 
“C The Roof for Permanence ” 


—— J 
ee 


Made, Laid and Guaranteed by 
Federal Cement Tile Co., 110 S. Dearborn St., Chicago 


Works: Hammond, Indiana and Detroit, Michigan 
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Going Up! 

NCE more the Engineering News-Record cost index 

has gone up. The rise from 213.5 to 216.7 in the 
month is a fair reflection of the general rise in prices, 
which has been obvious but not startling. To those who 
are afraid of a runaway market there is the comfort 
that the 1923 cost curve looks more like 1918 than 1920 
and that so far at least we are not embarked on the 
steep gradient of rising prices of that wild year. So 
long as we stick to necessary construction, do not over- 
order and maintain a self-preservative sense of decency 
as to prices there is no reason why we cannot keep the 
curve of construction progress near the desired 
horizontal. 


The Student Chapter as an Honor Society 


HEN the civil engineers at the University of 

Michigan came to organize a student chapter of 
the American Society of Civil Engineers a few weeks 
ago they adopted a novel scheme which will bear watch- 
ing. In effect they are converting the chapter into an 
honor society. At Michigan, students in civil engineer- 
ing are rated on a perfect mark of 4, with a pass mark 
of 2. As it happens now, an average of all the students 
marks is 2.3. The new chapter will take in as members 
only those upper classmen whose rating is 2.6 or above, 
and on that basis has been organized with 35 seniors and 
20 juniors. It remains to be seen how this will work 
out, but it has the excellent feature of making the 
society student membership something that has to be 
worked for, while at the same time the criterion of 
acceptance is not placed so high as to exclude all but 
the brilliant student. 


Checking Duplicate Orders Difficult 


S WAS to be expected, our comment of last week 
on the desirability of a non-cancellable or penalty- 
for-cancellation form of contract for buying building 
materials has been met by the statement that the 
manufacturers are taking precautions to see that no 
more material is ordered for a particular job than that 
job requires. The objection is not a sound one and 
whatever inspection is in progress is not sufficient to 
prevent the over-ordering and duplication evil. So far 
as we have learned, the non-cancellable or penalty con- 
tract affords the only full protection. It is true that the 
cement companies in particular, acting individually, are 
trying to check up as to the quantity of cement ordered 
from them for specific jobs. For work in large cities, 
this quantity check is possible. It is not feasible, how- 
ever, on outlying work. Moreover, as to all classes of 
work, either in cities or in the country, there is no 
means of ascertaining how many companies have dupli- 
cate orders for a given job. The inspection organiza- 
tions which operated prior to the Hardwood Lumber 
decision, received information from all of the cement 
companies so that the duplication as between companies 
could be prevented. These associations are not now in 
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existence and the amount of checking up that can be 
done, therefore, by individual manufacturers can stop 
only part of the over-ordering abuse and none of the 
duplication. The inspection method of checking abuses, 
moreover, is economically unsound. It erects an expen- 
sive checking system in order to stop the abuses that 
flow naturally from an unsound practice relative to 
contracts. The sound procedure is to change the trade 
practice and adopt a sound contract form which will 
prevent the abuses from developing. The remedy, in 
other words, should be sought by prevention and not by 
repression after the abuse has developed. 


Navigable Waters Again 

HE time is fast approaching when the Supreme 

“ourt must lay down some basic principle on which 
can be established the exact rights of the federal govern- 
ment in the matter of navigable waters. The question is 
becoming of paramount interest in the administration 
of the Federal Water Power Act, especially as regards 
the collateral question of the jurisdiction of the states, 
but it is having ever widening implications in other 
fields. Two instances are at hand, in both of which the 
federal authorities claim control of an artificial canal 
as a navigable stream. In the first case, the government 
attorney submits that the New York State Barge Canal, 
as a power factor, is a navigable stream and therefore 
under the jurisdiction of the Federal Power Commis- 
sion; in the other a similar attorney claims the right 
for the government to order a railroad to extend and 
pay for the extension of a bridge to cross the Ches- 
peake & Delaware Canal, which the government is widen- 
ing purely for navigation purposes. No navigable water 
naturally exists at either location. How far can the 
famous interstate commerce sentence of the Constitu- 
tion be stretched? 


History of Engineering 


OTHING is more fascinating or more elusive than 

the pursuit of the history of engineering. The 
vastness and endless detail of the subject and the fact 
that relatively few engineers leave adequate if any his- 
torical data make rare anything more than mere frag- 
ments of engineering history. This being so the efforts 
of the Newcomen Society of England, whose first for- 
mal Transactions was noted in our Engineering Litera- 
ture Section Feb. 15, p. 311, deserve support. Until 
recently the society had the merest handful of members 
in this country, presumably because it was young and 
little known. The membership has increased of late. 
Doubtless it will grow materially now that its honorary 
secretary, H. W. Dickinson, has visited this country 
and met a considerable number of men interested in the 
history of engineering, as’ noted in our news section. 
Among the’ benefits imparted by adequate history of 
various branches and elements of the -history‘of. engi- 
neering and technology the two greatest are help and 
inspiration—help through the lessons of experience and 
773 
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inspiration from achievement against great odds. Prob- 
ably no adequate history of engineering will ever be 
written, so scanty are the materials of the remote past 
and even of a half century ago; but in the newer 
branches, such as airplane and automotive engineering, 
fuller records are available and most of the makers of 
such history are still alive. Liberal appropriations for 
technical research in these newer fields are freely made. 
Why not appropriations for historical research and 
record as well? Associations in engineering fields new 
and old have an opportunity to contribute to the history 
of engineering that should not be lost. The least of them 
can well afford to give their support to the Newcomen 
Society. In so doing they will be fully rewarded, first 
as is any one who helps a good cause and second by the 
society’s publications. Engineering societies large and 
small can do far more than this. They can take more 
pains to make sure that the papers presented before 
them are of real historical and technical value, instead 
of being mostly categorical details of matters which at 
best are of local or personal interest. Some of the tech- 
nical societies could, through proper committees, pro- 
vided with modest funds for secretarial and other ex- 
penses, do a considerable amount of historical research. 


Municipal Home Rule Gains 


HE recent passage in New Jersey of an act giving 

the municipalities of that state the right to decide 
for themselves whether they will adopt the city man- 
ager plan and the adoption by the New York Legis- 
lature for the second of the two requisite years of a 
resolution submitting to the state-wide popular vote a 
constitutional amendment providing for a considerable 
measure of municipal home rule are gratifying signs of 
progress towards a greater but still reasonable degree 
of municipal freedom. For years past the New Jersey 
Legislature has smothered or sidetracked proposed 
legislation permitting its cities and towns to adopt city 
manager charters. Even now it is only by a lucky last- 
minute legislative-rush chance that a vote was gained 
that gave the bill a majority of one in the senate and 
sent it to the governor. The opposition in New Jersey 
seems to have come from the politicians generally and 
from the hosts of commissioners in the many cities 
where the commission plan, without its frequent man- 
ager accompaniment, is in force. These commission- 
ers have larger salaries than will be paid under the 
manager plan and in addition each commission is the 
head of an important administrative department—ig- 
norant and inexperienced in city administration as most 
of the commissioners are when elected. The new law 
will give New Jersey cities the option of substituting 
a single trained manager in place of a group of un- 
trained department heads, and will also make that clear- 
cut separation of legislative and administrative powers 
that has been considered advisable by most students of 
government for decades past. The New York home 
rule amendment, if adopted by the people next Novem- 
ber, will free the legislature of a mass of local legisla- 
tion that consumes time needed for other purposes and 
affords endless chances for log rolling. Besides that it 
will give the municipalities of the state the right to 
settle purely local affairs to suit thir own conceptions 
of their needs, which they should know better than some 
scores of men at Albany. Matters of state-wide concern 
will still remain with the legislature, for control 
through general laws. 
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Staking Out the Road to Rehabilit:: ion 
ULIUS BARNES, president of the Chambe: 


Vol. 9 


t Com. 

merce of the United States, has recently return. “ 
Rome with a report of the principles laid down fo, 
world reconstruction at the meeting of the Inte: ationa) 
Chamber of Commerce. Those principles are })\t pew 


Quite the contrary, they are so fundamental as to hp 
elementary; yet it is heartening to hear them restateq 
so clearly, so authoritatively and so unanimously. And 
now, with business and industrial sentiment beginning, 
at least, to rally to their support, there is room for hope 
that sound business counsel may yet prevail over politi. 
cal opportunism and expediency. 

The primary need, all agree, is to restore stability 
and revive general confidence.. What can be accom. 
plished even through this measure alone is indicated by 
the experience of Austria, where, Mr. Barnes reports 
a stabilized currency has inspired industry, stimulated 
the earning power of the people and revealed a totally 
unexpected capacity for saving. A revival of general 
saving and of investment is bound to expand employ- 
ment and to stimulate production, which alone can raise 
European standards of living from the depths to which 
they had fallen. Many, of course, had already rea- 
soned thus far. But the Rome conference was not 
content with this broad and general statement. It went 
on to point out how necessary it is to make sure that 
expansion of employment actually will leave us a net 
increase in production. For it is only out of net pro- 
duction that standards of living can be raised, and only 
out of surplus earnings that capital can be made avail- 
able for further investment and thereby renew the cycle 
of prosperity. 

To this end the conference approved a code of five 
principles, designed to point the way to maximum pro: 
duction. The first of these calls for “the adoption of 
every invention and mechanical device that offers econ- 
omy of production.” Herein is a reminder of the un- 
fortunate truth—at once the pride and the despair of 
the engineer—that inventive and engineering genius 
has outstripped our administrative capacity, both polit- 
ical and industrial. Despite the forces and appliances 
that technical science has put at its disposal, mankind 
has not yet learned how to derive from them the full- 
est measure of human happiness. The second and 
third principles demand “the elimination of restrictions 
on individual output” and “the stimulation of individual 
effort by payments which reflect the relative individual 
effectiveness.” Here we find embodied the basic prin- 
ciple that, after all, the motive power of industry re- 
sides in the individual and will be proportionate to the 
strength of individual incentive, stimulated by individ- 
ual reward. 

The fourth principle commends “the advantages of 
private ownership and operation as contrasted with the 
record made by state ownership and operation” and the 
fifth advocates “immediate steps to divert men now 
engaged in non-productive pursuits into productive labor 
as soon as possible.” These conclusions, according to 
Mr. Barnes, reflect the recent experience of Europe, 
notably that of Italy and Austria. In Italy, Premier 
Mussolini—five years ago the foremost Italian socialist 
editor—has already dropped 40,000 from the rolls of 
the state railways and now demands that the state dives’ 
itself of all those functions that could be discharged 
by private enterprise. In Austria 100,000 have been 





c= 
ba 
Bey 
ott 
ee 
a 
Re 












hit 


ee 


BS. 
bs 



































































May 3, 1923 ENGINEERING 
od from the public services and in Great Britain, 
iapnes tells us, the return of the railways to 
operation has appreciably increased their serv- 
. to British industry. 
The recommendations of the conference as to the 
specific problems of international finance naturally are 
designed chiefly to restore stability and to remove un- 
necessary burdens from the shoulders of those to whom 
we must look for production. With regard to repara- 
tions. the sentiment was unanimous that Germany must 
acknowledge her liability for wanton aggression and 
pay to the limit for her resources and earning power; 
that reparations must carry some security for their 
payment; and that security against similar aggression 
in the future must be provided. 

It was agreed that in settling allied debts, the ability 
of debtors to pay should be considered, without sub- 
scribing to any doctrine of general cancellation or re- 
mission. It was agreed that national finances must 
show a proper relationship between revenue and ex- 
penditure and that taxation for revenue must not he 
permitted to stifle productive industry. International 
loans by governments should be discouraged, the con- 
ference declared, so that they may be considered on a 
business rather than a political basis. No confidence 
was felt in the artificial stabilization of exchange by 
governments and the opinion prevailed that the goal of 
exchange should be gold parity through natural proc- 
esses, 

Here, then, are the goals and here are the roads 
that lead to them. Human necessity is the motive 
power. It remains to be seen whether human state- 
craft and the administrative ability command the vision 
and the skill to fashion a vehicle that will bear the dis- 
tracted people of Europe out of the economic morass in 
which they find themselves and into substantial pros- 
perity. 


Good Roads and the Financiers 


BOND issue of $100,000,000 is a large obligation 

for any state to assume. This is the sum which, 
however, it is proposed that the state of Illinois shall 
add to its present indebtedness of $60,000,000 for the 
improvement of public roads. Opposition has devel- 
oped. The question is raised: How large a paved 
highway system does the state require immediately? 
Time of construction it is to be particularly noted is 
as much the essence of this question as is volume. 
On one side are the bankers and large financial and 
commercial interests and on the other are the state 
administration, the farmers and the town residents. 
The unusual situation exists, moreover, that the financial 
and big business interests are opposing and the farmer 
and rural town taxpayer are proposing the extended 
expenditure of borrowed money. 

Why are the financial interests opposed to a bond issue 
for road construction in Illinois? There is no doubt 
that this is the fact. The state administration, as is 
‘tated in the staff dispatch in this week’s news columns, 
is advancing the new highway financing plan and the 
hanking and commercial associations are opposing it as 
organizations. They are conducting their campaign with 
‘kill and in force. Again, what is the reason for this 
concerted action? 

Local conditions do not explain it. The strategy of 
state polities is a factor but not a controlling one. No 
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other local influence stands out. 





Indeed the action can 
be explained only by a motive whose influence is general. 
Is there a banking movement to deflate public credits? 
There are indications that support such a belief. The 
volume of non-taxable securities is reaching alarming 
proportions. Increasing business makes highly desir- 
able a liberai extension of commercial credits. In a 
score of ways developing conditions urge conservatism 
in construction undertakings. 

On every side there is much to confirm the belief that 
the bankers’ action against extending the borrowing 
power of Illinois for public read work is a manifestation 
of general bankirg policy perhaps in part not yet con- 
sciously formulated. If this is a fact then the opposition 
in Illinois sounds a warning of curtailed credits every- 
where for highway improvement. 

It is asserted by the bankers that the administration 
plan cannot be carried out regardless of funds. Their 
contention that further berrowing is bad financing rests 
on this argument and on the asserted need of sound 
economy in public expenditures. The weakness of their 
argument is that they are not in possession of facts to 
prove it. In this respect the highway department is at 
an advantage because it has made some kind of a survey 
of the construction market. But neither disputant is 
in a position to assert convincingly that there are or 
are not and will or will not continue to be, enough con- 
tractors, materials, labor and transportation to carry 
through the enormous program of a thousand miles of 
paved road construction each year for five or six years. 

About the same conclusion seems necessary in the 
question of how large a paved road system the state 
requires immediately. The highway department is at 
an advantage in the argument because all over the 
country traffic has developed so rapidly that no amount 
of roadbuilding that a state can find means to do is 
likely to be too much. However, no one knows and no 
one can know, without a transportation survey exceeding 
in scope and detail any which has been made anywhere, 
whether a 7,800-mile paved road system is required in 
lllinois or how soon it should be constructed. The situa- 
tion is no different in any state. Everywhere the plan- 
ning of state road systems is a process no more certain 
or definite than a sagacious guess. 

The highway situation which has developed in Illinois 
is of large significance. It introduces new elements into 
road improvement. One is the critical attention of the 
money interests. Road development plans have not 
merely to engage the support of the mass of the people 
which is uncritical and impulsive, but to sustain the 
exacting requirements of those who control investments 
and credits. The second element is traffic knowledge. 
There is no such knowledge yet although it is beginning 
to be obtained by research like the Connecticut traffic 
survey. Economic planning of highway systems requires 
data on traffic volumes and character and speed, on 
traffic trends and on its periodic ebb and flow and on 
transport co-ordination. This research is an essential 
future phase of highway administration. 

An outstanding lesson of the Illinois situation, then, 
is that traffic knowledge needs to be acquired by highway 
departments. Until state highway engineers can 
bring to their support the results of surveys which are 
more than mere counts of vehicles, they are in an un- 
favorable position to assert that certain mileages are 
demanded in a certain time, or to assert what the pro- 
portionate mileages of paved or unpaved roads should be. 
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Methods and Progress in Constructing the 13-Mile 


Florence Lake Tunnel in California 


New Tunnel Will Drain 320-Sq. Mile Area Into Huntington Lake Whence a 4,719-Ft. Drop Is Utilizeg 
by Chain of Hydro-Electric Plants—Location Is Longer But Can Be Built Quicker Than Direct {toute 







































APID increase in population and in the industrial 
and agricultural activities of Central and Southern 
California during recent years has trebled the power 
demand in the area served by the Southern California 
Edison Co. Every effort has been made to increase 
plant capacity to meet these demands and increases in 
the installed capacity of all of the power houses on the 
Big Creek project have been planned, together with the 
construction of additional plants 2t points where more 
power can be developed. 

Huntington Lake, which the principal storage 
reservoir on the Big Creek projec:, is located about 75 
miles northeast of Fresno, at an elevation of 6,950 ft. 
above sea level, and impounds the runoff from a drain- 
age area of about 79 sq. miles. It is an artificial reser- 
voir built to a capacity of 55,000 acre-ft. in 1912 and 
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SHOWING RELATIVE LOCATION OF 


1913; the three dams which retain the waters of the 
lake were raised in 1917, making its present capacity 
88,000 acre-ft. 

Three powerhouses, No. 1, No. 2 and No. 8, with a 
combined capacity of 140,000 hp., now utilize the water 
from Huntington Lake through a total fall of 4,719 ft. 
Powerhouse No. 3 is under construction, scheduled for 
operation in the early fall of 1923, with 100,0C0 hp. 
A third generating unit rated at 22,000 hp. is being 
instailed in powerhouse No. 1, making a total additional 
plant capacity of 122,000 hp. being installed during the 
rresent sear, which will be supplied by the Huntington 
Lake -eservoir. 

The ultimate plans for the development of all of the 
power available on the streams below using water 
drawn from Huntington Lake call for slightly more 
than 1,000,000 hp. To make possible the development 
of this amount of power it was necessary to increase 
the drainage area supplying Huntington Lake, by tun- 
neling into another drainage basin. 

Early in 1920 plans were completed for tunneling 
Kaiser Ridge, which lies to the northeast of the lake, 
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By D. H. REDINGER 


Resident Engineer, Southern California Edison Co., Cascada, Calif, 


and thus tapping the upper reaches of the south fork 
of the San Joaquin River. Kaiser Ridge, with a crest 
elevation of 10,000 ft. above sea level, separates the 
Huntington Lake Basin from the area drained by the 
San Joaquin River. 

It is about 11 miles in a straight line from Hunting. 
ton Lake to a point on the south fork of the San Joaquin 
whence water can be diverted to the lake by gravity. 
At that point on the river a dam 120 ft. high is to i 
built to form a storage basin with a capacity of 43,000 
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TUNNEL AND THE TWO RESERVOIRS 


acre-ft. This new reservoir will be supplied by a drain- 
age area of about 320 sq. miles, extending eastward to 
the high altitudes of the Sierra Nevadas, where snow 
lies for almost the entire year. A small natural lake, 
called Florence Lake, which will be submerged by the 
new dam, gives the new tunnel its name. 

Rather than attempt to drive a straight tunnel 11 
miles long, which could be worked from the two portals 
only, it was decided to locate the tunnel parallel to the 
river for about 7 miles from the intake and at this point 
turn southwesterly for a 64-mile tangent under Kaiser 
Ridge to Huntington Lake. Although this plan in- 
creases the tunnel length by about 23 miles, the addi- 
tional length is more than offset by the advantage of 
having two adits which tap the tunnel on the northerly 
slope of Kaiser Ridge, cutting the tunnel into three 
sections, the longest of which is 64 miles. By construct 
ing the tunnel in three sections; six working headings 
are made available, cutting down the construction 
period to that required to drive the longest tangent. 
It is estimated that it would take approximately two 
years longer to construct the tunnel in one tangent, 
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SITE OF FLORENCE LAKE RESERVOIR, EL, 7,200 FT. 


which would not be economical from a construction 
standpoint and would not meet the requirements of the 
power market served. 

Actual construction was started in 1920, and it is 
planned to have the tunnel in operation by the Spring 
of 1926. The total cost will be apprc(x’mately $16,- 
000,000. 

When work on this tunnel was begun the country 
between Florence and Huntington Lakes was covered 
with virgin forest, with no means of communication 
other than steep mountain trails. Camp 60 was estab- 
lished at the outlet portal at the eastern end of Hunt- 
ington Lake in July, 1920, and at the same time work 
was started on the road to climb from Huntington Lake 
through Kaiser Pass, El. 9,300 ft., and thence down the 
northerly slope to the site of the adit at Camp 61. 

toad work was carried on from five camps, and 
within about two months 114 miles of good dirt road 
had been completed connecting Camp 60 at the outlet 
portal with Camp 61. Here a permanent camp was 
established for carrying on the tunnel work during that 
winter. At this elevation there ar2 seldom more than 
five months during the year when snow does not lie on 
the ground in depths ranging up to 10 ft. By Oct. 1 
a permanent winter camp (Camp 60) was completed at 
the outlet portal and an open cut begun at that end of 
the long tunnel tangent. On Oct. 15 the first set of 
timbers was placed and underground work was begun. 
By the middle of November Camp 61 was completed 
and ready for the winter’s work, and an open cut was 


ROAD WORK NEAR KAISER PASS, EL. 10,000 FT. 


commenced in sand at the adit’s portal. Thus it was 
possible to continue work at both ends of the long 
tangent during the winter of 1920-21. 

Excavation carried on from both these camps was at 
first slow and difficult and required heavy timbering. 
At the adit at Camp 61 soft running sand was encoun- 
tered, and at the outlet portal the rock was wet, de- 
composed granite, sand and boulders. By April 15, 
1921, 395 lineal ft. had been driven at the outlet head- 
ing and 306 lineal ft. in the adit at Camp 61. Various 
methods of attack were employed at both headings, but 
the work was chiefly confined to hand labor in small 
timbered drifts with breast boards and a large amount 
of piling to hold back the flowing sand and caving 
ground. Mucking was done with Shuveloders, and 
tramming with storage battery electric locomotives 
hauling between four and six 1-cu.yd. dump cars. For 
the purpose of double tracking the adit was made the 
full size of the tunnel cross-section, which is 15 ft. 
wide with a central height of 15 ft., the bottom being 
square and the roof arched on a 10.8-ft. radius. This 
section, unlined except in the portions where soft mate- 


RADIO STATION AT CAMP 63, ONLY MEANS OF 
COMMUNICATION 


rial is encountered, is calculated to give a flow of 1,000 
sec.-ft. on the grade of 3 ft. per M. 

After six months of continued effort the adit at 
Camp 61 was less than one-third completed and, of 
course, no excavation had been made in the tunnel. It 
was then decided that some means of speeding up the 
work was imperative and a 45-deg. incline shaft into 
the main tunnel line west of the adit was sunk. This 
incline was located 1,655 ft. toward the outlet portal 
from the point of intersection of adit and tunnel. It 
was begun on April 15, 1921, and after traversing 247 
ft. in hard granite was completed down to tunnel grade 
on July 23. From the bottom of this incline the tunnel 
was driven toward the outlet portal by ordinary hard- 
rock methods, using the heading-and-bench system. 
Very good progress was made in spite of the handicap 
of having to remove all material by a skip operating by 
an air hoist at the head of the incline. 

Due to the slow progress on account of the sand in 
the adit extending from the portal to a point about 800 
ft. in, a 138 x 22-ft. vertical shaft was sunk to the adit 
grade. The shaft was about 87 ft. deep and was located 
in the adit about 170 ft. from the point of tunnel inter- 
section, where rock outcrop on the surface indicated 








778 ENGINEERING NEWS-RECORD Vol. | 





solid material. This shaft was started June 25, 1921, 
and was completed to tunnel grade in 49 days. This 
made two more headings possible, one along the adit 
so as to attack the sand from both ends, and the other 
heading along the adit towards the tunnel. 

On Dec. 17, 1921, the small pioneer drifts in the adit 
holed through and two months later the adit excavation 
was completed, allowing muck trains to be hauled out 
through the adit. Mucking through the vertical shaft 
was then discontinued. On April 6, 1922, the 1,600-ft. 
section of tunnel which was started west from the ver- 
tical shaft broke through at the bottom of the incline 
shaft. By that time the heading going west from the 
bottom of the incline had been advanced 1,300 ft., bring- 
ing the total progress at Camp 61 up to 2,900 lineal ft. 
of tunnel and 1,086 ft. of adit. At the outlet portal the 





ELECTRIC LOCOMOTIVE WITH 4-CU.YD. DUMP CAR 
On this job combination locomotives are used arranged for 
operation either by storage battery or trolley. Ordinarily 
much is hauled out in 5-car trains 


heading being driven east advanced 2,925 lineal ft. dur- 
ing the same period. 

With mucking through the vertical and incline shaft 
at Camp 61 no longer necessary, attention was concen- 
trated on a single heading going west from the adit. 
With a better organization and more uniform rock, as 
wel! as improvements in equipment, better progress was 
made from that time on. For the first six weeks in 
1923 this heading was advanced an average of 83 ft. 
per week. In the same period at Camp 60 the average 
heading progress was 112 ft. per week. 

At both headings the heading-and-bench method with 
drills on both horizontal and vertical bars is being used. 
The horizontal bar is used when the bench is being 
drilled and two vertical columns are used for drilling 
the top heading. The depth of holes in the top heading 
varies from 10 to 14 ft., and the total number usually 
about 40. 

Three 8-hour shifts are found to be the most satis- 
factory arrangement, particularly since the 8-hour law 
limits work underground to 8 hours. It is not the 
easiest kind of an arrangement to schedule, because one 
crew cannot get the holes completed before their 8-hour 
shift period is up and the result is that two crews have 
to work on the same round of holes. This is rather 
unsatisfactory; it would be simpler and speedier to 
have each shift complete the round which it started. 
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Because the Florance Lake tunnel is a long 114 oss}, 
job, it was thought worth while to fit the equ: ment ¢, 
the tunnel size. Beginning with the cross-s-ctioy ,; 


the tunnel and setting aside that part of it required fo, 
the operation of an air-driven steam shovel, « 
were built of the maximum size that could be 
in the remaining available space. Their heigh: 
be kept down in order that they could be loaded throug) 
the bottom of the steam shovel dippers. The specjai 
cars built have 14-in. wheels and are about 4} ft. high 
Several improvements that were factors in increasing 
progress may be cited as follows: 

(1) Supplanting of the smaller capacity Shuye. 
loders in August, 1921, with a special type No, 95 
Marion steam shovel operated on compressed air. The 
special features of these shovels are chiefly minoy 
changes in standard design that enable the equipmen 
to work effectively in a 15x 15-ft. tunnel. The time 
required for mucking was greatly reduced when thes 
shovels were put into operation. 

(2) The substitution of dump cars with a capacity 
of 4 to 6 cu.yd. for the 1-cu.yd. dump cars and also the 
improvement of trackage facilities. At the present 
time trains of five cars, carrying about 20 cu.yd. pe 
train, are being handled. These larger dump cars were 
not practicable until the air-operated shovels were 
brought to the job. 

(3) Supplanting the storage battery locomotives with 
combination storage battery and trolley type locomo- 
tives, permitting trolley operation to within about 800 
or 1,000 ft. of the heading. This made it possible to 
haul heavier trains and enabled locomotives to go wher- 
ever the track is clear, without flexible leads or trolley 
wires, which are subject to destruction by flying rock 
fragments. The locomotives are Baldwin-Westinghouse 
8-ton machines, and in addition to the regular trolle 
are equipped with Hobbs 17-plate storage batteries 
rated at 220 ampere-hours and 275 volts, the same as 
the trolley voltage. 

(4) Replacing the 12-in. steel ventilating pipe with 
24-in. wood stave pipe, and installing larger blowers, 
which clear the tunnel of gas after blasting in less time. 
The wood stave pipe was chosen for two reasons; with 
the wood pipe there is no danger of collapse from con- 
cussion and when a heavy rock fragment falls on the 
wood pipe the result is only a hole broken through over 
which a patch can readily be placed, whereas in steel 
pipe any fragments crush the pipe and repair requires 
renewal of the section. Of course, very large rock 
would put either out of commission. The 24-in. wood 
stave blower pipe is now suspended from the center of 
the roof in order to give more room along the sides of 
the tunnel. 

At present the blowers are supplying air to the head- 
ings 6,500 ft. distant, but some time in the summer 0! 
1923 it is expected that larger-capacity blowers will be 
installed. Several No. 3 Root type blowers are in use. 
At Camp 60 a No. 6 Root blower is used. Camps 62 and 
63 at the upper adit and intake portal are to be equipped 
with No. 11 American blowers, the latter with a rated 
capacity of 9,000 ft. of fresh air per minute at a dis- 
tance of 5,000 ft. under 2-lb per sq.in. pressure. 

At the outlet portal 900 ft. of the tunnel had to be 
timbered before reaching rock solid enough to be self- 
supporting. In the adit at Camp 61 sand and boulders 
and some quicksand were encountered, requiring tim- 
bering for 600 ft. In the main tunnel at Camp 61 about 
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FREIGHT IN WINTER IS HANDLED BY DOG TEAMS 


500 ft. has been timbered to date, due to bad seams and 
blocky granite. From indications thus far it is esti- 
mated that perhaps about 2 per cent of the total length 
of the tunnel will require concreting. The 800 ft. in soft 
material at the outlet portal has already been lined with 
concrete, using the pneumatic concrete gun, a minimum 
thickness of 12 in. being placed. 

A sawmill with a capacity of 1,000,000 ft. b.m. per 
month is in operation at Camp 61, where all lumber used 
on the east side of Kaiser Pass, including tunnel tim- 
bers, has been cut. During the summer of 1922 the 
construction road was continued to Florence Lake, and 
by late fall Camps 62 and 63 had been establishei and 
were well stocked with supplies, equipment and mate- 
rials for their eight months of winter isolation. Sup- 
plies for an eight-month period for these three camps 
total about 15,000 tons, all of which went in via motor 
truck over the construction road through Kaiser Pass 
during the open season. Work underground has prog- 
ressed favorably through the winter. Up to Feb. 17, 
1923, at Camp 63 with 200 men working one shift there 
was 339 ft. of tunnel excavated. At Camp 62 with 217 
men, working three shifts in the tunnel since Aug. 9, 
there was excavated 830 ft., which is the total length of 
the adit and 468 ft. of the tunnel, working toward the 
intake. 

A 30,000-volt transmission line was built from Cas- 
cada, the nearest power house, to the several tunnel 
camps early in the construction program, and thus far 
this power line has been kept in service through the 
winter with only occasional interruptions of short dura- 
tion. A telephone line through this rough country was 
considered too uncertain, particularly for the emer- 
gencies of winter service to such remotely situated 
camps, and radio communication is therefore used ex- 
clusively. A radio transmitting and receiving station 
in each camp, and at construction headquarters at Cas- 
cada, is open for twenty-four-hour service. The radio 
installations were described in Engineering News-Rec- 
ord July 14, 1921, p. 57. 

As a means of “keeping the men happy” on the iso- 
lated work, each camp is provided with a recreation hall 
and reading room equipped with phonograph, pool table, 
Magazines, ete., and once a week a moving picture is 
shown twice, the hours being arranged so that all shifts 
have an opportunity to see it. 


According to the present schedule the tunnel tangent 
between the intake and adit 1 and the tangent between 
adit 2 and the outlet should be completed in the fall of 
1925. Work on the 2}-mile section between adit 1 and 
adit 2 will be started in ample time to be completed by 
the time the two longer sections are finished. This will 
make the tunnel available for conveying the 1926 runoff 
which will be diverted into the tunnel for the first year 
or two by a low timber crib diversion dam. 


Imhoff Tank and Sprinkling Filter 
Studies at Plainfield Works 


Joint Investigations of New Jersey Agricultural 
Experiment Station and New Jersey 
State Board of Health 


By Dr. WILLIAM RUDOLFS 
Chief, Sewage Investigations, Agricultural Experiment Station, 
New Brunswick, N. J. 
Abstract of a paper read before the New Jersey 
Sewage-Works Asseciation. 


HE WORK in the sewage substation of the New Jersey 

Agricultural Experiment Station and the New Jersey 
State Department of Health was begun about a year and a 
half ago with the study of chemical changes occurring in the 
sewage filtration plant at Plainfield, N. J. Dr. R. O. Smith, 
then chemist in charge, started work with the sprinkling 
filters in the hope that chemical analysis would produce 
sufficient evidence for a more detailed study of the plant. 
Alongside, quantitative determinations were made of the 
fauna (protozoan, annelids, etc.) occurring in the filter. A 
part-time botanist was employed to determine the species of 
fungi and uigae adhering to the stones. In October, 1922, 
the interdependence of the flora and fauna was recognized, 
and a chemist, bacteriologist, zoologist and botanist were 
employed to carry on the different lines of study. 

Our interest in the sewage flora and fauna is a very prac- 
tical one. We want to find out: (1) what organisms are 
present in sufficient numbers to carry on the digestion pro- 
cesses, and (2) how these organisms accomplish purifica- 
tion. This work necessarily calls for a study of the organ- 
isms present and of the chemical changes involved. 

Imhoff Tank—Although the studies of the botanist have 
not gone very far, we know that but very few fungi and 
algae are found in the Imhoff tank. Unfrequently masses 
of filamentous bacteria occur in the scum, and we do not 
know as yet whether these slimy organisms are colonies of 
bacteria attacking gelatine material, or whether they are a 
special kind of fungi. 

We have some interesting information about the protozoa 
occurring in the Imhoff tank. Table I gives an idea of the 
distribution at different depths of protozoa. It ‘s quite ap- 
parent that with increasing depth the numbers of animals 
increase. As a rule, the scum formed in the vents of the 


ABLE I—FLAGELLATES AND CILIATES IN THE IMHOFF TANK 


(Individuals per c.e.) 


Depth in Feet Flagellates Ciliates 
0 nie Te Poe ry 0 
2 sip hts anes 5 
5 ; 7 80 
7 : ‘ 150 
10 600 
5 900 
29 ' 200 


In the Imhoff influent and effluent the flazellates number usually about 75 ¢.c. 
and ti.2 ciliates 20. ‘ 


tank does not contain protozoa at all. It is interesting to 
note that the numbers of flagellates in the influent are ordi- 
narily the same as the numbers in the effluent. The same 
is the case with ciliates. 

Table II shows the relative numbers of bacteria repre- 
senting the proteolytic activities and a!so nitrogen trans- 
formation. Liquefaction of proteins is that change by which 
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solid and insoluble organic material is converted into a 
soluble condition, furnishing thereby a food supply for bac- 
teria which are producing ammonia, hydrogen sulphide and 
those which attack albumen. The reduction of sulphates, 
which are usually present in sewage, together with the sul- 
phur from the proteins, give rise to the production of sul- 
phuretted hydrogen. 

The value of bacteria presented in Table II represents 
averages of from 18 to 24 samples. To obtain the value 


TABLE II—RELATIVE PREVALENCE OF PRINCIPAL GROUPS OF 
BACTERIA IN AN IMHOFF TANK 
Type of Organisms 
Proteolytic 
Digestion of peptone with NHg production 1,000,000 


Digestion of gelatine with liquefaction 700,000 
Digestion of peptone with HgS production 350,000 


Organism per c.c 


Digestion of coagulated albumen with liquefaction 200,000 
Reducers of nitrogeneous compounds 
(a) From nitrate to nitrite 200,000 


(b) From nitrate to nitrogen gas 100,000 


(c) From nitrate to ammonia 250,000 
Total denitrifiers 650,000 
Oxidizers of nitrogenous compounds 

(a) From ammonium salts to nitrite 200,000 

(0) From nitrite to nitrate. ... 250,000 
T otal nitrifiers 450,000 








of bacteria in one sample it was necessary to prepare seven 
dilutions ranging from the concentrated material into the 
various groups. Eleven different media were used. Each 
medium was then inoculated with the dilutions just men- 
tioned. 

From the table it can be seen that the more abundant 
bacteria are those which attack the most easily digested 
protein material, like bacteria which attack soluble protein 
with the production of ammonia. These bacteria were al- 
ways present even in the highest dilutions used. There is 
no doubt that bacterial numbers bear some relation to the 
character of the protein molecule. This seems to be shown 
by the fact that bacteria which produce sulphides from solu- 
ble proteins are less prevalent than bacteria which produce 
ammonia from the same substances. 

Another interesting feature brought out in this table is 
the oxidation of nitrogen. The nitrogen is oxidized to the 
nitrate stage, still at the same time organisms are present 
which reduce nitrate nitrogen to nitrite nitrogen and finally 
to ammonia. In the Imhoff tank this latter group is in 
ascendance. In addition to the groups of bacteria men- 
tioned, other organisms have also been found, namely: (1) 
Bacteria producing sulphides from inorganic sulphates. (2) 
Bacteria oxidizing thio-sulphate to free sulphur and sul- 
phates. (3) Bacteria which digest cellulose. (4) Bacteria 
which split fats. The bacteria producing sulphates might 
be of importance since the sulphates exert influence upon 
all reactions involved in the tank. If the sulphate organ- 
isms become numerous, acidity in the tank increases and the 
activities of other groups of organisms might be partially 
or totally inhibited. On the other hand, when no sulphates 
are formed a tank becomes too alkaline and phenomena 
familiar to the sewage operator, like foaming, etc., occur. 
The bacteria which split fats have considerable importance 
for the digestion of the scum formed on top in the tank. 
The fermentation of cellulose gives rise to the production 
of gases. For that reason it is very important that gas 
determinations be made. 

Besides chemical analysis of the Imhoff influent, the scum, 
the liquid layer between scum and partially digested sludge, 
ete., we are also determining the exact acidity and alka- 
linity of these materials. We find that in nearly every case 
the scum is decidedly less alkaline than the influent and in 
nearly all cases less alkaline than the preliminary sludge. 
The scum ranges from pH 6.8 to 7.6, while the influent 
changes but little, namely from pH 7.5 to 7.8. As far as 
we are able to determine at present the tanks are working 
better when the effluent is slightly more alkaline than the 
influent. 

Bacterial action causes considerable production of carbon 
dioxide, which gas is purtially dissolved in ‘he water form- 
ing carbonic acid. At the same time the sulphur organisms 
producing H.S, and the sulphates present or produced by 
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bacteria, cause a reduction of alkalinity of th: naterig 
This explains why we usually find that the liqui. Jaye, 
slightly less alkaline, or some times neutral, as ompar. 
with the influent. The foaming which a practica 
observes, has no doubt connection with the amount of gas 
produced. 

The foaming might be caused, as has been pointed oy 
above, by certain chemical reactions and by the productio, 
of large amounts of gases. Therefore, organisms ): ducing 
large quantities of gas, although they are beneficia! in smai) 
quantities, can be the cause for the poor operation of , 
tank. For that reason it is very important that the relative 
numbers of the different groups of bacteria remain constant 

Our chemist is engaged in making periodical gas analy. 
ses. Some typical examples of such analyses are presented 
to show the relative abundance of the gases. These sam. 
ples are taken in successive weeks from the same tank 
which was in operation during this time, and from the same 
compartment of this tank. 


/Mpared 


/perator 


CO2 CH, Ne 
Feb. 24 29.4 65.7 49 
March 3 32.6 64.6 28 
March 10 31.4 65 4 3 9 


It is very interesting to note the total absence of oxygen 
and hydrogen. Analyses by other investigators usually 
show a little oxygen and hydrogen. Our samples were taken 
with unusual care into glass stoppered containers so that 
no atmospheric gases could penetrate. The tank from which 
these samples were taken was a fair working tank, although 
onthe verge of foaming. At the time the sample of March} 
was taken, the weather was fairly warm and this might 
account for the rise in CO, production. The two other sam. 
ples were taken at days when a rather low temperature was 
prevailing. 


Sprinkling Filters—Samples were taken from the surface 
sprinklers, also at depths of 1, 2 and 3 ft. in the beds, and 
from the effluent. The slimy film which accumlates on the 
stones of sprinkling filter beds is known to play a very im- 
portant réle in the purification of the sewage which passes 
through the filter. This film is composed largely of a host 
of bacteria, a great variety of microscopic animals and oc- 
casionally an abundance of fungi. During the greater part 
of the year, the biological activities within this film are 
such that the sewage passing over it is sufficiently purified, 
however, there are periods of the year when the film does 
not act properly, and the purification is not as good as is 
produced at other times. This undesirable condition of the 
filter bed is usually associated with a very heavy film on the 
stones which finally breaks up and passes through the bed 
as suspended matter. Our investigations showed that con- 
siderable amounts of fungi are associated with these heavy 
films. 

The film on the surface is characterized by the great pre 
dominance of algae. The algae are not present in great 
variety but are extremely abundant in quantity. At all points 
where the spray from the nozzles falls directly on the stones, 
the surface is covered with a bright green algae growth. 
Very near the nozzle and again all around the region of 
heavy spray fall, there are zones of brown to grayish brown 
or greenish brown. The green zone consists almost entirely 
of a well branched filamentous green algae of the Stigeo- 
clonium species. Associated with the green filamentous 
algae are always a large amount of one-celled green algae 
of the Protococcus type. The brown film of the inner and 
outer zones is composed almost entirely of the blue green 
algae, Oscillatoria. Fungi were never found in great abun- 
dance on the surface. 

Around the stones within the filter bed itself almost no 
algae are found but the film contains large quantities 0! 
fungi. There is no marked difference in the kind or amount 
of fungi present at the different levels of the filter bed. The 
seasonable fluctuations upon the fungi seem to be quite im- 
portant. During March, April and the first part of May 
fungi became very abundant, the maximum being reached 
about the last of March. This was just before the spring 
slough took place. The same was noted again in the fall 
during the sloughing period. 
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When fungi are abundant, it is quite obvious that they 
as a network in holding the film together. However, 
fungi are not the only apparent binders. As the fungi dis- 
appear (after the sloughing) there are increasing amounts 
of filamentous bacteria and of protozoa (Opercularia) 
which help to hold the film together. A branched filamen- 
tous zoogleal bacterial mass also becomes an important 
binder. During this time stalked protozoa helped consider- 
ably in building up the film. Living in this film, in addition 
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Hydro-Electric Plant Near Petrograd 

NSTRUCTION of an 80,000-hp. hydro-electric 

plant 80 miles east of Petrograd, on the Volchov 
River (spelled Wolko on most maps) is well under way, 
writes Max Kadinsky, a young Russian engineer who is 
a graduate of the University of Illinois and formerly 
worked for consulting engineers in Chicago on grain 


elevators. Part of his letter is as follows: 


Here on the River Volchov is under construction a hydro- 
electric power station with a head of about 40 ft. It will 
have eight vertical type turbines of 10,000-hp. capacity 
each, which it is estimated will have an average yearly 
output of power of 40,000 hp. It is to be delivered to 
Petrograd, a distance of about 120 versts (verst = 4% mile), 
at 110,000 volts. There is also under construction a canal 
to make the Volchov navigable. The canal will be about 
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to bacteria and fungi, are protozoans, nematodes, annelid 
worms and arthropods. Exact acquaintance with these or- 
ranisms is necessary for an understanding of the opera- 
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sam- TABLI III—OPERCULARIA AND NEMATODES IN FILTER BED. 
tank, THROUGHOUT THE YEAR 

same : (Individuals per c.c.) 


tions of the film, and may conceivably be of use in its con- 


trol. It must be emphasized, however, that it is the living 


Opercularia Nematoc‘es 
65,000 70,000 
“ne 33,000 71,000 
70,000 
170,000 
No 235,000 
I 100,000 
Jan 72,000 
Feb 80,000 
Mar 100,000 
Apr 235,000 
May 350,000 
June 150,000 


————— a - a \ Diversion Wall 





Caisson 


aggregate of associated organisms constituting the film, rae — + 
rather than any simple type of creature which is significant en 
for purification of the sewage. Although certain types of 
chemical activity may be correlated directly with the occur- 
rence of particular sorts of protozoans we cannot conclude 
that these types are responsible for the chemical changes, 
but when we study the different groups of organisms and 
certain specific changes occur we can fairly well predict 
what changes will take place. It is extremely interesting 
in this respect to see (Table III) that during and shortly 
after the sloughing periods the protozoans are disappearing. 

Nitration as shown by Table IV increases rapidly after 
the slough and when the film around the stones becomes 
thicker nitration decreases. 

With the disappearance of Opercularia in the natural film 
nitrification becomes better. This might be caused by the 
fact that after their disappearance an abundant food supply 
is left for the bacteria. We found that these protozoans eat 
large quantities of bacteria and these known factors to- 
gether might count for the increase of a more stable effluent, 
The numbers of nematodes are fairly constant throughout 
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VOLCHOV (RUSSIA) 80,000-HP. HYDRO-ELECTRIC PLANT 
Foundations built under compressed air because of a porous 
limestone ledge and to speed up work. Gas engines of total 
1,400-hp. capacity used for constructing power plant. 


1 verst long. The power station will consist of a masonry 
spillway dam, an ice diversion wall and a reinforced-con- 
crete building housing the electrical units. 

The foundation for the power house, dam and ice diver- 
sion wall is being carried on by the use of compressed air 
caissons. One reason for the use of this method is because 
it is the quickest and the surest way of getting the job 
done under the present conditions. The second reason is 
that the bottom of the river consists of a limestone ledge 
with porous layers so that the use of the open cofferdam 
method would be extremely difficult. The portion indicated 
as the power house in the sketch is to have reinforced- 
concrete caissons built on soil especially formed for them. 

So far we have about one-third of the earthwork for the 
canal done, four caissons for the power house have been 
sunk and we are now ready (Jan. 30) for sinking almost 
all of the others for the power station and for the ice 
diversion wall. In order to get this work accomplished 
quickly, a town of wooden frame buildings was constructed 
around the works for housing the workers. Material stor- 
age, powder magazines and a dining house, club, bath house, 
tire department and a school have been provided. 

To supply the works with the required energy a power 
house with gasoline engine delivering 800 hp. has been 
set up. A similar one is under way to give 600 hp. and 
a third steam power plant will be completed in the spring 
furnishing 500 hp. In addition, we have two plants for 
compressed air having a capacity sufficient to sink five 
of the large reinforced-concrete caissons 18 x 100 ft. in plan 
and 18 ft. high. 


Mr. Kadinsky states that he occupies the modest posi- 


rfABLE IV—NITRATION IN SPRINKLING FILTERS DURING AND 
AFTER A FALL SLOUGHING PERIOD 


(Parts per Million) 


Surface Effluent 
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the year. The moving about of the nematodes in the film 
serves to make it more porous and probably also aids in 
loosening the film and thereby accelerating the slough. 

The bacterial work on the filter beds is not sufficiently 
advanced to permit the drawing of conclusions. 

Dehydration Studies in sludge by means of chemicals 
(alum and sulphuric acid) have been carried on both in the 
laboratory and field. The practical application was tried 
during December but owing to the heavy snowfall no definite 


conclusions can be presented. The experiments will be re- ,. i 
peated as soon as the weather opens up. We are reason- ‘ion of head of the sub-department of technical sta- 


ably sure, however, that the drying time can be materially tistics. He registers all of the facts dealing with the 
reduced labor, materials, economics of work and similar things 
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Timber Treating Plant Operates Different Processes 


Creosote or Zinc for Ties and Timbers—Tie Yard and Tracks—Cylinders Rest on Slides and Haye 
Exterior Heaters—Site Convenient to Large Timber Tracts—Many Roads Served 


NCREASING demand for treated ties, piles, poles 

and bridge timbers in railway work has led to the 
construction of a new wood-preserving plant at Louis- 
ville, Ky., by the Producers Wood Preserving Co., which 
has been organized for this purpose by the Ayer & 
Lord Tie Co., Chicago, and Bond Brothers, Louisville. 
Both of these firms are producers of ties and timber, 
so that the plant will be operated mainly as a part of 
their general timber business. Some railroads are send- 
ing their own ties to be seasoned and treated at this 
plant, but others purchase ties from the company. In 
either case the treatment is carried out according to 
the specifications of the individual railroads, for which 
reason the plant is designed for operation with creosote- 





Rails of 70-lb. per yard are used for the standard. gage, 
three-rail tracks and narrow-gage tracks, with ties 
8 ft. long for the tram tracks. All switching of maiy 
line cars at the plant is done by the two railroads. Foy 
handling the tie trams and trains there are two 35-ton, 
four-wheel steam locomotives which are equipped with 
special spark-arresting devices. The yard area now 
occupied is graded level and covered with about 12 jin, 
of cinders. Watchmen keep the yard cleared of waste 
paper and other litter, as a precaution against fire, 
Parallel tracks spaced 110 ft. c. to c. extend through 
the yard, each track being in an open passageway 17 ft. 
wide between stacks of ties. Alternating with the 
tracks are passages or roadways about 8 ft. wide and 
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FIG. 1—TIE AND TIMBER TREATING PLANT AT LOUISVILLE, KY. 


Cylinder house (uncompleted) and pump house in center. 

Four working tanks on concrete towers and zinc solution 
oil or zinc-chloride and with a variety of modifications 
in either process. The treating capacity is from 4,00@ 
to 5,000 ties per 12-hour day. A general view of the 
plant is given in Fig. 1. 

The selection of Louisville as the location of the plant 
was made with a view to serving a large number of 
railroads in the central and eastern states, since this 
is a convenient point for both the collection and dis- 
tribution of timber. Oak, pine and beech will be the 
principal woods treated. The site is about 4} miles 
from the city, in open country where there is ample 
room for expansion. Good drainage is assured as the land 
is 8 ft. above the maximum flood level of the Ohio River. 
Railway service is provided by branches from the Ken- 
tucky & Indiana Terminal Ry. and the Illinois Central 
R.R. An area of 150 acres provides ample space for the 
storage and seasoning of about 1,500,000 ties for treat- 
ment. Little or no storage space is required for treated 
ties, as these are usually loaded directly from the tie 
trams into cars for shipment to the owners. In general 
the seasoning period is nine months. The layout of the 
yard and plant is shown in Fig. 2 and that of the plant 
is shown also on a larger scale in Fig. 3. 

Tie Yard—lIn the storage yard all tracks have three 
rails to accommodate standard gage railroad cars and 
36-in. gage tie trams, so that ties can be unloaded and 
stacked airectly from the cars and loaded directly from 
the stacks .nto trams for delivery to the treating plant. 
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in these the water mains may be placed later. Ties are 
stacked according to size and on the 9 to 1 system, 
unless otherwise specified by the owner, with about 700 
ties to each stack. In length, 8-ft. and 84-ft. ties are 
found to be required in about equal quantities. A mini- 
mum space of 4 ft. is left between adjacent stacks to 
provide ample circulation of air for seasoning. 

Ties purchased by the timber companies and those 
sent by the railroads are usually inspected before de- 
livery, but all are marked by paint or a hammer stamp 
to show the month and year of arrival at the yard. 
Gondola cars average 300 to 400 ties according to cubic 
capacity, as usually there is not sufficient space to load 
them to their weight capacity. Box cars average 300 
to 500 ties according to the rated capacity in weight. 

Handling Ties—All unloading and loading of ties is 
done by hand, colored labor being plentiful and the 
men quickly becoming expert. As it is piece work they 
can earn much or little as they desire, and as they are 
paid daily they are generally well satisfied. Manual 
labor is considered preferable to the use of mechanical 
conveyors or appliances under these conditions, espe 
cially as ties are delivered in both box cars and open 
cars, so that different appliances would be required. 
It is stated that one man working steadily can unload 
and stack about one carload of 300 to 500 ties in an 
8-hour day. 

This unloading is done as a rule by two-man gangs, 
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FIG. 3—TRACK PLAN AT CYLINDER HOUSE AND 
LOADING PLATFORM 


each gang unloading two cars, or the equivalent of one 
car per man. For each car received the number of ties 
is shown on the waybill. The foreman in charge of 
unloading assigns the men to the cars and counts the 
ties as soon as they are unloaded. He checks his count 
with the men and at the end of the day he turns in 
to the office his account of the number of ties unloaded 
by each man. 

In the layout of the treating plant and its yard con- 
nections the experience of several years with other 
similar plants operated by the Ayer & Lord Tie Co. has 
been a guide, but there is one departure from the usual 
track plan in order to facilitate movement of the tie 
trains. Ordinarily the train pulled out of the cylinder 
is backed down to the unloading platform, the empty 
train being then pulled forward again from the plat- 
form and backed into the yard. But in the Louisville 
plant, the tracks at the loading platform are continued 
back to the rear of the tie yard (see Figs. 2 and 8). 
Thus an empty train can be pushed directly to the end 
of the yard, and then pulled into any desired track for 
reloading. In this way the switching work around the 
plant is reduced materially. 

Treating Cylinders—Two treating cylinders are pro- 
vided and there is space for four, as shown by Figs. 4 
and 5. Each cylinder is 73 ft. in diameter and 131 ft. 
long, built of {-in. plate with double-butt straps triple 
riveted. All riveting was done with a gap riveter ex- 
erting a pressure of 150 tons on each rivet and the 
cylinders were tested to 300 lb. pressure at the builder’s 
shops, while the maximum working pressure will be 
about 180 Ib. One end is closed by a steel head and 
the other is fitted with the usual swing door, this door 
being forced tight when closed by forty 2}-in. T-head 
bolts hinged to the end ring of the cylinder and fitted 
to slots in the door ring. Each cylinder was shipped 
complete with all fittings attached, occupying four flat 
cars, and was set in place by means of jacks and 
blocking. 

Double angle irons riveted to the shell of the cylinder 
form the track for the tie trains and along the bottom 
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4—CYLINDERS AND TANK EQUIPMENT 


Treating cylinders below and pressure cylinders above. 
“pace at right for duplicate equipment. ump house at 
rear with working tanks beyond. 
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are laid the heater pipes. A shallow pit is required in 
front of the cylinder to give clearance for the door. 
When the cylinder is open, this pit is bridged by short 
pieces of rail which are placed and removed by hand. 
Above each treating cylinder is a pressure cylinder 
74 ft. in diameter and 131 ft. long, built of 4-in. steel 
plates with double-riveted lap joints and tested to 150 lb. 
This cylinder is filled with oil or solution when the first 
air pressure is applied in the main or treating cylinder, 
the air being then admitted to the top of the pressure 
cylinder to force the oil into the main cylinder. The 
upper cylinder is mounted on steel brackets riveted to 
the shell of the main cylinder so that both cylinders are 
free to expand and contract independently. After treat- 
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FIG. 2—PLAN AND TRACK LAYOUT OF TIE YARD 
AND TREATING PLANT 


ment, the surplus oil in the main cylinder is blown back 
to the working tank. 

An unusual feature is the application of cylindrical 
heaters with steam coils for heating the oil rapidly afte: 
it enters the treating cylinder. Each heater is 12 in 
in diameter and 12 ft. long, placed diagonally at the side 
of the cylinder (see Fig. 4), the lower end being con. 
nected to the bottom of the cylinder and the upper enc 
to the side of the cylinder, thus providing for oil cir- 
culation in the heater. Practically all movements of 
the oil or solution in the piping systems are by gravity 
or air pressure, pumping being used only to fill the 
working tanks from the large storage tanks. 

The tie trams are of cast steel with hinged hoops 
to hold the ties in place. Each tram will hold about 
70 ties 7x8 in. A cylinder charge consists of sixteen 
trams with 8-ft. ties or fifteen trams with 83-ft. ties. 
The trams are moved in and out of the cylinder by the 
narrow-gage locomotives. 

Free longitudinal movement of the treating cylinder 
in expansion and contraction is provided for by a spe- 
cial form of support which dispenses with rollers or 
rockers. The cylinder is not anchored at any point 
but rests on nine cast-iron saddles having their bases 





EE 
784 ENGINEERING NEWS-RECORD 


Vol. 90, No. 18 


eee 


machined and resting on two continuous lines of 110-lb. 
rails on concrete pedestals. Two of these saddles are 
riveted to the cylinder shell, but the others are not 
fastened in any way, so that the shell may move in the 
saddles or the saddles may slide along the rails. All 
pipes connected to the cylinders have swivel joints in- 
terposed to give ample flexibility to allow for these 
longitudinal movements of the cylinder. 

Cylinder House and Pump Room—The cylinder house 
has a concrete floor and low side walls supporting steel 
columns and roof trusses (see Fig. 5). The sides are 
of asbestos-metal sheathing and the roof is covered 
with corrugated asbestos. Across the rear of this shed 
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FIG, 5—SECTION OF CYLINDER HOUSE 
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is the pump and compressor room, with two steam- 
driven air compressors to give the pressures for the 
treating cylinders and for forcing the oil or solution 
to and from the cylinders and working tanks. There 
is also a vacuum pump for use when vacuum is re- 
quired as part of the treating process. Two electric 
generators are provided, one driven by steam and the 
other by an oil engine for use when the boilers are 
shut down. In this room also are the recording gages 
and instruments. A concrete basement contains the 
pipe connections between tanks and cylinders. It forms 
a concrete tank with a drain for carrying off seepage 


water. In case of failure of a pipe connection the oil | 


would flow into this basement. Since an iron grating 
forms the upper floor, any such leakage would be 
promptly noted by the attendant, who would drop a 
gate valve closing the drain. The oil could then be sal- 
vaged by pumping. 

Tank Equipment—Concrete towers 22 ft. high sup- 
port four steel working tanks, 28x24 ft., of 100,000 
gal. capacity each (see Fig. 1). Each treating cylinder 
with one tank for creosote and one for zinc solution 
forms a complete unit which can operate any desired 
treating process. There are no cross connections be- 
tween these units, thus avoiding possible mischance in 
connecting a cylinder to the wrong tank. The third 
zine tank on low foundations, is for storage of a 55 
per cent zinc solution. A tank 5 ft. in diameter and 
10 ft. high is provided for measuring definite quantities 
of the 55 per cent solution to be mixed with water in the 
zine-solution working tank which is connected with the 
treating cylinder, the strength of the treating solution 
being from 2 to 4 per cent. 

An open tank 10 ft. in diameter and 6 ft. high re- 
ceives water from the well, and from this the water is 
pumped to the elevated tank. There is also an air 
receiver 5x15 ft. for 100-lb. working pressure and a 
20,000-gal. fuel-oil tank 10} ft. in diameter and 32 ft. 


long. For storing creosote oil brought in by tank cars 
there are two 285,000-gal. steel tanks 45 ft. in diameter 
and 24 ft. high, on ground foundations. A steam pipe 
is led to the oil-car track for heating the oil in the tank 
cars to facilitate pumping in cold weather. Most of the 
oil now used is imported from Europe, the domestic 
supply being inadequate. 

Loading Platform—Adjacent to the cylinder house js 
a roofed loading platform 35 x 460 ft. consisting of an 
earth fill between concrete retaining walls (see Figs, 2 
and 3). On this platform are three 36-in. tracks for 
tie-tram trains, their rails being 4 ft. above the rails 
of standard gage tracks along each side of the platform, 
as shown in Fig. 6. <A steel shed roof with long eaves 
forms a protection from the weather, the high roof and 
open sides giving ample ventilation in summer. Snow- 
falls are rare but the roof is given a steep pitch in 
order that dry snow will slide off. 

Miscellaneous Facilities—A power house contains 
three 200-hp. boilers and two large fire pumps and has 
also a machine shop for general plant repair work. This 
building is of concrete frame construction with red 
brick curtain walls and corrugated asbestos roofing on 
steel trusses. Steam pipes are led through a tunnel to 
the pump house of the treating plant. Coal is shoveled 
from cars on an outside track to the firing floor, no 
large storage supply being provided. As shown in 
Fig. 7, the steel stack is braced by a structural steel 
frame or tower in order to avoid the use of guys, since 
these might be pulled down by the 20-ton locomotive 
crane which is used in handling piles and timbers and 
for handling cinders, filling, etc., with a grab bucket 










%» 
¥ 

—4 

33!9" | 

0 -----1919"-- she -——-16"-—-. ‘ 
hd --8!—re--G6 "ol 13-36" Tracks : 
eel 


aN Tra 
q 


WAT 


1S EN Lr 
St.Gage trackéS'\'.5" “St Gage track 


FIG, 6—SECTION OF COVERED LOADING PLATFORM 


For the same reason there are no overhead wires about 
the plant. 

A single well with an air-lift gives an ample supply 
of water suitable for boiler use, and this water 1s 
pumped to a 100,000-gal. sieel tank on a tower 70 ft. 
high. Beyond the tank is the office building and a build- 
ing for the use of inspectors for the railroads, both of 
these being of hollow-tile construction. 

Living accommodations are provided for the em- 
ployees. On the north side of the plant are six cottages 
of hollow-tile construction for the white workmen and 
on the south side are seventeen four-room frame build- 
ings for the colored workmen. A low rent is charged 
for these houses. Each group has water service, elec- 
tric light, sewers and a septic tank. A third septic tank 
serves the toilets of the treating plant. With the ex- 
ception of the residences for the colored workmen the 
entire plant is of fireproof construction, the extra cost 
being balanced by the greater safety and the saving 10 
maintenance. 

Grading, tracklaying and much of the smaller con- 
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struction work was done by the company with its own 
forces. The treating cylinders, pressure cylinders and 
al] steel tanks were built by the Reeves Brothers Co., 
Alliance, Ohio, using its own designs and details. After 
the general plan had been prepared under the direction 
of A. M. Smith, superintendent of treating plants of the 
























































































FIG. 7—TREATING CYLINDER AND POWER HOUSE 
Note steel tower for bracing smokestack. 














Ayer & Lord Tie Co., structural designs were worked 
out by the Leonard Construction Co., Chicago. All con- 
struction work was carried out under the supervision of 
Mr. Smith, with L. L. Craig as resident superintendent 
for the Producers Wood Preserving Co. 
































Responsibility for Loss from Transmitted Fire 


An important change in the French laws governing 
responsibility for fire originating on one property as 
causing damage to a neighbor has been made in a law 
published last year and noted in Le Génie Civil re- 
cently. The law as it existed up to the present held 
every person responsible for damage resulting from his 
own acts or those of his subordinates, or originating in 
his property. The apparently all-inclusive scope of this 
law was tempered by judicial interpretation, under 
which the application of the law was limited to cases 
where the person in question was in some measure at 
fault; two years ago, however, the highest court ren- 
dered a decision which in effect wiped out this limi- 
tation. Thus, a fire originating on a given piece of 
property without the slightest contributary fault of the 
owner would yet render him liable to all his neighbors 
for damages caused them by the fire or by happenings 
in connection therewith. The result of the decision 
was a sharp rise in insurance premiums to cover the 
added risk. Resulting protests have now led to the 
passage of a supplementary law which explicitly pro- 
vides for the limitation of the old law to cases of cul- 
pability. Under the supplementary law the owner (or 
tenant) of the premises in which the fire originated is 
not responsible for outside damages unless the fire was 
due to his fault or that of persons for whom he is 
answerable, This supplementary law, unlike the main 
law, refers only to fire, not to all forms of disaster. 
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Electrification Project Recalls 
Maltrata Location 


Famous Incline on Road from Vera Cruz to Mexico 
Monument to Skill of Captain Talcott, 
American Railroad Engineer 


BY EMILE Low 
U. S. Assistant Engineer, Buffalo, N. Y. 


HE recent award of a contract for electrical equip- 

ment to be installed on a section of the Mexican Ry. 
from Vera Cruz to Mexico City not only marks the com- 
mencement of the first railroad electrification in Mex- 
ico, but also reminds the engineer of one of the most 
noteworthy pieces of railroad construction of which 
there is record. This is the so-called Maltrata incline 
on the line of that railroad between Orizaba and Boca 
del Monte. 

This railroad is 264 miles long, the eastern terminus 
being at Vera Cruz on the Gulf of Mexico and the 
western at the City of Mexico. The original survey 
was made by Capt. Andrew Talcott in 1858 for Sefior 
Antonio Escandon, a Mexican capitalist, but the un- 
stable conditions in Mexico at the time of the presenta- 
tion of Captain Talcott’s report, in March, 1859, pre 
vented for the time being the construction of the pro- 
posed road. 

European Intervention in Mexico—The question of a 
joint intervention in Mexican affairs by Great Britain, 
France, Spain and Prussia was mooted in 1860, and on 
Dec. 14, 1861, a Spanish fleet appeared before Vera 
Cruz, which was at once occupied by the Spanish troops 
under General Prim. The French arrived soon after, 
and in September, 1862, more French troops arrived. In 
view of the unhealthfulness of Vera Cruz, the conven- 
tion of Soledad was concluded with the Mexican gov- 
ernment, permitting the foreign troops to advance to 
Orizaba. 

The French, on their arrival in Mexico, found no 
railroad except the few miles of track operated by 
mules from Vera Cruz. This was used to transport 
passengers and their baggage about nine miles to Te- 
jeria, whence transportation to the interior was over 
old Spanish highways that at many points were almost 
impassable during the rainy season. Efforts were im- 
mediately directed towards the construction of a rail- 
way across the Tierra Calienta. 

Construction Begun—Captain Talcott did not return 
to Mexico until March 1, 1862, having left Charleston, 
S. C., on Jan. 9, 1862 on the blockade runner “Carolina” 
for Nassau. He then reached Vera Cruz via Havana 
and on his arrival resumed his duties in connection 
with the construction of the Mexico and Pacific R.R., 
as it was then called, for which Sefior Escandon held 
the concession. It was not until after the arrival of 
Emperor Maximilian, at Vera Cruz, May 28, and at the 
City of Mexico, June 19, 1864, that more rapid con- 
struction progress was made. The name of the railroad 
was changed to “The Imperial Mexican Ry. Co.” and a 
contract enter:d into with Smith, Knight & Co., Ltd., 
who undertook to “complete and construct a railway 
from Vera Cruz to the City of Mexico and a branch 
railway to Puebla, according to the plans. sections and 
specifications in that behalf made by Captain Talcott.” 
Captain Talcott severed his connection with the Im- 
perial Mexican Ry. on Feb. 10, 1867, arriving in New 
York April 5, 1867. He was then seventy years old. 
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After the downfall of Maximilian and the withdrawal 
of the French army, the Mexican government, on Nov. 
27, 1867, made a new contract with Senor Escandon. 
This contract was again modified on Nov. 11, 1868, and 
the railroad was completed on Dec. 31, 1872, under the 
Escandon grant, sixteen years after his first contract 
was made. It was formally inaugurated on Jan. 1, 
1873, by President Sebastian Lerdo de Tejada. 

Captain Talcott—Between Orizaba and Boca del 
Monte lies the famous Maltrata incline, which, as an 
engineering achievement, is without parallel in railroad 
construction. This section, together with other portions 
of the railroad, is an everlasting monument to the abil- 
ity of Captain Talcott, who located the line and con- 
structed the major portion of the road. Captain Talcott 
was born in Connecticut, April 20, 1797. He was 
graduated from the West Point Military Academy and 
promoted in the United States Army to brevet second 
lieutenant, Corps of Engineers, July 24, 1818, and to 
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within a distance of five or six miles, as the Wagon 
road runs, the mountain raises itself 2,500 ft. highe; 
still, up to the cumbres or sharp edge of the table. 
land which stretches away in the nearly level plain fo; 
400 miles. 

The stage route climbed the mountain by the pag; 
at Aculcingo by a series of ten or twelve extended zig- 
zags. A railroad could hardly do that. After one 
height was reached, there was another beyond it, and 
the attempted line of survey became hopelessly involved 
in a veritable tangle of hills. A month was spent in try ing 
the possibilities of the ground and the result was fail. 
ure. Then the scouting party reported that a few miles 
to the north was another pass up from Maltrata, and 
on the further side of it, a very long mountain spur 
thrust out for miles into the lower country, a kind of 
buttress to the table-land. Thither the party turned 
They found no carriage road in the Maltrata Pass and 
the zigzag turns for horse and mule trains were eve; 
more numerous than at Acul- 
GULF OF cingo, but hope was fixed on 
SSMEXICO that prolonged spur of the 
\ mountain, the side of which 
towered half a mile above the 
village and was as yet unex- 
plored and covered with low 
trees and tangled brush. After 
climbing up the path to Boca 
del Monte, the mouth of the 
mountain, the transit was set 
at a downward gradient of 
200 ft. to the mile and with 
this as a guide, the mountain 
side was explored. 

The leveling instrument 
was close behind. At last, 
= after eleven miles of sharp 
a lu4 descent, the low level of the 

: 1 village of Maltrata was suc- 
cessfully reached, but there 
was more to come. The water 
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THE MALTRATA INCLINE BETWEEN VERA CRUZ AND MEXICO CITY drainage of the valley is 


captain, Dec. 22, 1830. He resigned his commission in the 
army Sept. 21, 1836. During his civil life he served 
among many other engagements, as adjunct chief engi- 
neer, New York & Erie R.R., chief engineer Richmond 
& Danville R.R., and chief engineer, Eastern Division, 
Ohio & Mississippi R.R., resigning from the latter posi- 
tion to become chief engineer of the Mexico & Pacific 
R.R. Dec. 1, 1857, at a time of life when most men think 
seriously of retiring from active duties. 

The corps of engineers organized by Captain Talcott 
landed in Vera Cruz Jan. 4, 1858. The problem pro- 
posed for their solution was to find the most direct 
and practicable line for a_ railroad between the 
commercial and the political capitals of the republic. 

The Location Problem—The route was evidently dif- 
ficult, because there was a mountain to be climbed. The 
broad table-land of that part of Mexico is, in round 
numbers, 8,000 ft. above sea level. This great elevation 
is reached in the first one hundred miles from the 
coast. If the slope of the land were uniform and un- 
broken, an average rise of 80 ft. in each mile, while 
troublesome, might not be thought a serious obstacle; 
but the ascent is neither even nor uninterrupted. At 
95 miles, it has risen to 5,500 ft. Then, suddenly, 





through a narrow gorge, so 
wild that the local name for it is the Barranca de 
Infiernillos, or in English, the Ravine of Little Hell. 
Down this rocky gorge the line plunged on, turning and 
twisting, until at last, in the valley of Encinal, it came 
out into the midst of smooth fields and ten miles of a 
straight course brought it to Orizaba. In twenty-five 
miles the descent is 4,000 ft. The average of that is 
160 ft. to the mile, but many miles are on a grade of 
211 ft. and even more. 

The original line was run by William R. Eastman, 
chief of party, under Captain Talcott. He is still alive 
and for many years lived in Albany, N. Y. One of the 
principal engineers connected with the construction of 
the Maltrata incline was Sebastian Wimmer, who died 
Nov. 30, 1921, at an age of nearly 91 years. Mr. Wim- 
mer, who arrived on the work April 26, 1865, was first 
in charge of the seven upper sections of the line, and 
afterwards in charge of additional sections, lower down, 
near Maltrata. The Emperor Maximilian visited the 
work April 29, 1865, and was a guest at a dinner given 
by the contractors, Smith, Knight & Co. During the 
dinner he was apprised of the assassination of Presi- 
dent Lincoln, it having taken two weeks for the news 
to reach this place. 
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Paris Stadium Design Has 131-Ft. 
Cantilever Roof 


, ’s Chief Architect Is Collaborator in 

- — KS wwe Structure Submitted as 

Olympic Games Possibility 

The following article, taken from a recent issue 
of Le Genie Civil presents with little detail, 
except as to forces involved, a destgn for the Paris 
stadium which it is proposed to construct in order 
that the large crowd expected at the 1924 Olympic 
games may be accommodated. At the present 
time there is no stadium in Paris or in the 
environs capable of taking care of more than 
20,000 or so spectators. The Olympic ion 
after making an examination of availabl€ struc- 
tures with a view to their enlargement, decided 
that ‘an entirely new edifice was preferable. The 
structure herein described is the joint design of 

G. Tronchet, architect in chief of the govern- 

ment, and of Henry Lossier, a well-known Paris 
engineer. According to Le Genie Civil this joint 
design is the most acceptable of all that have so 
far been submitted. Obviously there are struc- 
tural details which the American engineer would 
be interested in discovering: For instance, dimen- 
sion details of structural members and how the 
cantilever roof and seating structure are joined. 

—EDITOR. 

MONG the designs for a new stadium submitted 

to the French Olympic committee charged by the 
International Committee of Olympic Games with 
arranging for the 1924 athletic carnival in Paris, 
perhaps the most interesting and what the committee 
believes to be the most daring as well as structurally 
sound design, has been submitted by G. Tronchet, 
chief architect of the government, and Henry Lossier, 
a well-known Paris engineer. The structure, a rectangu- 
lar stadium with semi-circular ends, would be entirely 
of reinforced concrete and offer a seating capacity 
of 80,000. The seating area is entirely covered by a 
cantilever roof with a span of 40 m., or a little more 
than 131 ft. This daring design therefore allows clear 
vision for each of the 80,000 spectators. The design 
contemplates the most extreme conditions of loading, 
both dead-load and live-load, of vertical and horizontal 
wind pressures and of snow loading. 

As indicated in the accompanying figure the calcu- 
lated load of the roof acts in a direction indicated by 
the vertical line P;, while the calculated dead-load of the 
seats themselves follows P,. The resultant of these two 
forces passes through the center of gravity of the section. 
Theoretically it would suffice to eliminate any point of 
support to the right of this force in order to assure the 
stability of the structure under permanent load. 

However, as varying snow load, the pressure of the 
wind and the load of the seats themselves tend to dis- 
place their resultant within certain limits of the center 
of gravity of the loaded structure, it would be necessary 
to give to the base of the structure a sufficient width 
to assure its stability under the most unfavorable 
conditions of loading. These most unfavorable condi- 
tions are believed to be realized by the simultaneous 
action, in the most extreme conditions, of the following 
elements: Horizontal and vertical wind action, snow 
load and dead- and live-load of seating area. 


Wind Action—It is generally admitted that, conform- 
ing to the regulations laid down in 1903 for governing 
construction of railway stations, wind pressure is able 
to attain 28 lb. per sq.ft. on the surface normal to the 
wind direction, and that in certain instances there is 
brought into play in addition to the direct horizontal 
pressure of the wind, a suction acting on the opposite 
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DARING CANTILEVER DESIGN FOR PARIS STADIUM 


square foot. With this in mind M. Lossier has in- 
corporated in the design conditions much more severe 
than these, considering them to be acting simultane- 
ously. These conditions are a direct pressure of the 
wind of 51 Ib. per sq.ft., acting in a horizontal 
direction from the interior toward the exterior of the 
structure, and an under pressure acting in a vertical 
direction against the under side of the roof of 18.6 
lb. per square foot. The two engineers feel that with 
such excessive wind pressure they have a wind factor 
of safety that would safeguard the structure from 
overturning on that account. 

Snow Load—According to a _ building regulation 
passed in February, 1903, snow load is reduced to about 
6 lb. per sq.ft. when it acts simultaneously with wind 
pressure. However, M. Lossier has applied on that 
portion of the cantilever, marked in the accompanying 
figure, A-B, a snow load of 12 lb. per square foot. The 
point at which this snow load is presumed to be con- 
centrated (see accompanying figure) in the design is 
the most unfavorable so far as its action is concerned 
toward overturning the structure toward the exterior. 

Live-Load—The live-load which is imposed by the 
crowd, presumed to be 80,000, has been fixed at 115 Ib. 
per sq.ft., a design which corresponds to a regulation 
laid down in 1915 relative to the calculation of stresses 
in metallic bridges. This live-load has been applied only 
on the zone marked in the accompanying figure A’B’, 
that is to say, on that part of the cantilevered seating 
structure and the promenade at the top. The concentra- 
tion point of this live-load also is the most unfavorable 
from the standpoint of overturning action. 

The resultant R, found then by simultaneous action 
of: 

1. The dead-load of the structure. 

2. Horizontal pressure of the wind of 51 Ib. per sq.ft. 

3. An upward vertical pyessure of the wind of 18.6 
per sq.ft. acting on the under side of the roof. 

4. A snow load of 12 Ib. per sq.ft. acting on the sec- 
tion A-B, and 

5. A live-load of 115 Ib. per sq.ft. concentrated in the 
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center of the section A’B’, is found to pass to the right 
of the center of gravity of the section, thereby insur- 
ing the stability of the structure under the most 
adverse circumstances. 

The roof would be constructed of reinforced-concrete 
tile. In building the structure utilization of standard 
elements, formwork, etc., to permit of a reduction to 
minimum in delays of execution in spite of the excep- 
tional dimensions of the structure, would be made. 

The cost of the structure as designed would be, 
according to its designers, in the neighborhood of 480 
francs a square meter. Inasmuch as there are 33,000 
sq.m. of seating area this would mean an expenditure 
of more than a million dollars. According to M. 
Drouge, inspector-general of Ponts et Chaussées, 
charged with making a report upon the various plans 
submitted, this price could be considerably lowered by 
putting in a line of supporting columns about 15 ft. 
from the back tier of seats. 


Causes of Distortion Failures 
of Asphalt Pavements 


Extracts from a paper by H. W. Skidmore, Consulting 
Engineer. Chicago Paving Laboratory, Inc., presented to 
annual convention of the Iowa Engineering Society. 

I ISTORTION under traffic is of two kinds, forward 

displacement and lateral displacement. The latter 
occurs on thoroughfares which are subjected to swiftly 
moving traffic. Forward displacement is developed under 
heavy traffic moving at a comparatively slow rate. 

Undoubtedly the most fertile cause of displacement so 
far as the mixture composition alone is concerned is too 
much bitumen and insufficient fine mineral or filler. Al- 
though it is not the only factor which affects the stability 
of the composition, high density does more to insure freedom 
from displacement than any other one thing, when it is 
accompanied by a bitumen content just sufficient to coat 
the particle. 

Example 1—The pavement had been in service only a few 
years, carrying heavy arterial, highway traffic in the 
vicinity of Chicago. Heavy trucks during hot weather 
caused excessive rolling but only in certain sections of the 
road, and by no means could it be called general. The 
following analyses, taken from two different rolled sec- 
tions, show that about 3 per cent too much bitumen was used. 
Comment on the grading of the aggregate is superfluous. 
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Sample I 


Bitumen, per cent 3. 
Mineral passing 200 mesh, per cent 2 
Mineral passing 80 mesh, per cent. . 14 
Mineral passing 40 mesh, per cent 27 
9 
8 
7 
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Mineral passing 10 mesh, per cent ; 
Mineral passing 4 mesh, per cent 1 
Mineral passing 2 mesh, per cent 
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Example 2—Another example of a badly rolled asphaltic 
concrete pavement is represented by the following analysis 
of a sample taken in an Iowa city: 


Bitumen, per cent 11.2 
Mineral passing 200 mesh, per cent 13.9 
Mineral passing 80 mesh, per cent 12.0 
Mineral passing 40 mesh, per cent 19.8 
Mineral passing 10 mesh, per cent 25.2 
Mineral passing 4 mesh, per cent 15.5 
Mineral passing 2 mesh, per cent 2.4 
Specific gravity of mixture 2.32 


Again we find the bitumen entirely out of proportion. 
The specific gravity in this case seems relatively high and 
indicates good density; but the virtue of density is de- 
stroyed by the excess of bitumen, which bears out a previous 
statement that density must be accompanied by the proper 
amount of bitumen. The underside of this sample was 
worn smooth from slipping on the concrete base. 

Example 3—Another example of rolled mixture is given 
below, and in this case a somewhat different condition 
arises, as the bitumen content would not have been excessive 
had the fine mineral been sufficient. The most obvious 





ne 


defect in this mixture is the shortage of 80-mesh particle, 


which undoubtedly detracts from the stability of ¢4, 
structure: 


Bitumen, per cent 

Mineral passing 200 mesh, per cent 

Mineral passing 80 mesh, per cent 

Mineral passing 40 mesh, per cent 1 
Mineral passing 10 mesh, per cent 18 & 
Mineral passing 4 mesh, per cent 333 
Mineral passing 2 mesh, per cent 17.5 
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Example 4—Rutting may occur in a mixture which would 
ordinarily be considered fairly good for normal or moderat, 
traffic. The case of the sheet asphalt pavement whic 
rutted badly in two years of service under boulevard (o, 
swiftly moving) traffic as given below, will serve to illus- 
trate this fact. The first of these analyses is of a samp\ 
from a badly rutted section and the second is from a portion 
which showed slight rutting at the end of four yeers; | t] 
are from the same street. 


Sam ple I " 


Bitumen, per cent 11.3 1? 
Mineral passing 200 mesh, per cent 10.9 14] 
Mineral passing 80 mesh, per cent 23.4 26 5 
Mineral passing 40 mesh, per cent 347 339 
Mineral passing 10 mesh, per cent 18 2 127 
Mineral passing 8 mesh, per cent 15 1 
Specific gravity 2.14 2.18 


Asphalt cement of 60 penetration used 


The higher gravity of sample No. 2 is easily accounted fo) 
by the fact that it shows a much more balanced grading 
than No. 1. While No. 2 carries slightly more bitumen tha: 
No. 1, the grading of the aggregate and the pressure of 
more filler explains why it did not rut as badly as No. 1 
Undoubtedly the penetration has a great deal to do with 
encouraging the distortion of this mixture, as the pave- 
ment is not shaded at any period of the day. The penetra- 
tion in this case should have been about 35 instead of 60. 





Failure of Two Small Dams 


ECORDS of the failures of dams are always of 

interest, even in the case of small structures, and 
in the case here noted the failure of an old timber 
dam resulted in the loss of an earth dam and hydro- 
electric plant a mile below it. This accident occurred 
Dec. 12, 1922, at Iron River, Wis., about 25 miles west 
of Ashland, Wis. 

A timber dam was built at Iron River about 1870 to 
provide power for operating a sawmill, but in 1921 the 
Iron River Water, Light & Telephone Co. replaced this 
old structure with an earth dam carrying about 17 ft. 
head and having concrete flumes and wasteways. Im- 
mediately below this dam was located the steam plant 
which had been used to supply the village with light 
and water. A new hydro-electric generating station 
was also built in 1921, but the old steam plant was 
retained. About a mile above the Iron River dam was 
located the Mud Lake dam, an old wooden structure 
originally built for log driving and holding about 6 ft. 
of water. This also was owned by the Iron River Water, 
Light & Telephone Co. and was used to impound water 
as storage for the dam and new plant at Iron River. 
Another storage dam was located still farther up the 
stream. The Mud Lake dam is said to have been in 
poor repair, not having been put to any use since 
old log-driving days until a year or two ago. 

About 7:30 a.m. on Dec. 12 the Mud Lake timber dam 
gave way. There was considerable storage behind this 
dam, while the capacity of the reservoir above the Iron 
River dam was small. As a result the rush of water 
was so great that the Iron River dam was carried away. 
With it went the new hydro-electric generating station 
as well as the old steam generating and pumping plant. 
The loss is said to be estimated by the company at 
$75,000. It is reported also that the company suspects 
the dam was tampered with and weakened. 
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City Planning and Zoning in 
Old Communities 


gy-Passing Through Traffic, Store-Door Deliveries, 
Decentralization of Department Stores and 
Office Buildings Suggested 


By Greorce H. HERROLD 
City Plan Engineer, St. Paul, Minn. 


Abstract of a paper before the Minnesota Federa- 
tion of Architectural and Engineering Societies. 


HE problem of a city planner in an old city is to make 

the most of existing streets by (1) the regulation of 
and routing of traffic; (2) by widening certain streets, re- 
vising grades and straightening alignment to increase the 
economies of transportation; and (3) by assigning the use 
of property along the street after due consideration of land 
values, topography, proximity to ‘railroads, waterways, 
existing improvements, etc. The surveys or research work 
required for the solution of these problems cover a wide 
field. 

Under traffic studies we have traffic counts, origin and 
destination of traffic, kind of vehicles, their weight and 
size, commodities carried, cost per ton-mile, location of 
principle traffic sources, method of expressing traffic in 
units of obstruction value, time losses due to circuitous 
routes, time losses due to congestion, and left-hand turns, 
power losses due to grades and road surfaces, special traffic 
such as freight house traffic, number of vehicles in service, 
street widths and capacity of streets. 

From these data deductions may be made in a scientific 
manner as to the location of truck routes, general traffic 
routes, belt-line streets and by-passes with roadway widths 
expressed in lines of traffic and width for parking and 
ranking, methods of increasing transportation movements 
by regulation, establishing arterial streets, one-way streets, 
platoon system of moving traffic, store-door delivery of 
freight by railroad companies to reduce the number of 
trucks on the streets. 

A number of problems are introduced which may be mat- 
ters of policy or leniency. For instance, can streets dedi- 
cated for public use be consistently used for ten-hour stor- 
age of cars or are they to be considered as traffic ways for 
the use of moving cars and necessary stops only for trans- 
acting business. Is it a legitimate function of a municipal- 
ity to go into the storage business, financing storage gar- 
ages or creating storage areas? Can public squares dedi- 
cated as such have storage space constructed under them 
by a municipality if the park spaces are maintained above 
without losing their rights to these parks? 


Traffic Congestion—By-passing traffic is a legitimate way 
of reducing traffic in congested areas. Traffic studies have 
proven that through traffic has little buying power, not- 
withstanding the erroneous viewpoint of storekeepers. This 
traffic can be by-passed around the congested area without 
any loss to the storekeeper. 

In St. Paul there is one motor vehicle for each ten per- 
sons. In 1920 there was one motor vehicle for each thirteen 
people and in 1915 one motor vehicle for each fifty-six 
people. It is estimated that the point of saturation will be 
reached when there is one motor vehicle for each five per- 
sons, which will double the number of the local vehicles on 
the street, but this number will still further be increased 
by another situation. In the days of horsedrawn vehicles 
the area tributary to a city within a day’s journey or 15 
miles radius was 700 square miles—today with the automo- 
= the radius is 80 miles or an area of 20,000 square 
miles. 

Store-Door Deliveries--The number of traffic vehicles on 
the street will be lessened by railroad companies making 
store-door deliveries. At the present time each firm has its 
own truck that makes numerous calls at the freight station 
getting little jags of freight and hauling them through the 
streets to the owners’ place of business. A railroad truck 
fully loaded making one trip over the street and making 


store-doer dcliveries might eliminate as many as ten trucks 
belonging to these firms. Union freight stations are ideal 
from the shipper’s standpoint. They facilitate delivery of 
outbound freight, but require large paved areas around 
them and complete regulation of time of deliveries. 

There are now under consideration by traffic men in St. 
Paul joint consolidating and forwarding stations to serve 
all railroad lines entering the city. 

Decentralization of Department Stores, Office Buildings, 
Etc.—Heretofore stores have been located where street car 
traffic and pedestrian traffic was the heaviest. The auto- 
mobile is now rapidly changing this viewpoint, too dense a 
traffic is no longer an asset. Safety no longer exists and 
the difficulty of finding a parking place for a car within 
several blocks of the store at which you wish to shop is be- 
coming irksome. The next great innovation in city building 
will be the construction of a department store several miles 
out near some great artery with ample space, privately 
provided, for the parking of customers’ cars. Office build- 
ings to house the professions might as well be located 
several miles out of the central business district—one, two 
or three blocks off from an arterial street. Architects, engi- 
neers, lawyers, doctors, dentists, artists and musicians of 
established reputation now locate in the central business dis- 
trict because of habit, not of necessity, for their customers 
come to them. So for our future development we may 
look for a decentralization which will in itself take care of 
some of our traffic problems. We have long considered that 
the whole problem has been one of improving and increas- 
ing traffic facilities to the central district. Our thoughts 
should now be on ways of lessening this traffic burden by de- 
centralization. 


Traffic Studies in St. Paul furnish some interesting facts. 
On University Ave. traffic steadily increases from 7 a.m. to 
6 p.m. when it suddenly drops. Automobile traffic is 83 
per cent of the total. Light truck traffic has its peak load 
between 9 and 11 a.m. and from 2 to 4 p.m. Heavy trucks 
are only 3.2 per cent of the total traffic and are a maximum 
in the forenoon. Horse-drawn traffic is 1.4 per cent of the 
total. 

On Marshall Ave. Bridge 87 per cent of the traffic is 
automobiles. Heavy truck traffic is negligible, and the after- 
noon traffic is 71 per cent greater than the forenoon traffic. 

In the Central business district the afternoon traffic is 13 
per cent heavier than the morning traffic, and the maximum 
load is from 5 to 6 p.m. Truck traffic is the heaviest be- 
tween 7 and 8 a.m. and between 3 and 4 p.m. 

The theoretical capacity of a 40-ft. roadway with a double 
car line on it is 528 vehicles per hour in each direction; that 
is, this is the volume of vehicular traffic which the streets 
can be made to carry under proper traffic regulations and 
no parking. The average present hourly traffic is 681 vehi- 
cles in four directions at Sixth and Robert St. intersection, 
but there are five-minute intervals when the theoretical 
limit it nearly reached, which would be 2,100 vehicles per 
hour. 

A close analysis of the factors “rise in grade,” “distance” 
and “time” and their effect on the cost of motor traffic 
cannot at the present state of the science be made, although 
elaborate studies are in progress which latter will produce 
definite formulas for solving these problems. It is notice- 
able and probably can be proven that where motor equip- 
ment can make a quick get-a-way and is uninterrupted in 
its travel even with bad grades and circuitous routes they 
will show a lower cost per ton-mile than on level grades 
but with continuing interruptions from traffic congestion. 

Zoning, with Special Reference to Business—A study of 
our economic necessities in connection with zoning develops 
some very interesting facts. From information put out by 
the Dartnel Corporation there are in Minnesota 4 drug 
stores, 84 grocery stores, 1.4 dry goods stores, 6 hardware 
stores and 104 general stores to each 10,000 people. Com- 
paring this with the U. S. Census Report for the entire 
country, we find that Minnesota follows the average very 
closely for drug stores, grocery stores and general stores, 
half as many dry goods stores and twice as many hardware 
stores. There is in St. Paul one retail store in the resi- 
dential area for each 20.3 families. Further, there is one 
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salesman for nine workers in the United States; for each 
four factory employees there is one selling the things pro- 
duced. This cost of distribution is an economic factor that 
must be reckoned with and it is anticipated that zoning 
will react favorably toward improving the situation, for 
combined homes and stores will not be permitted; stores 
cannot be built in every block but must be confined to the 
commercial districts. Non-conforming store buildings will 
gradually be eliminated for two reasons: (1) A store build- 
ing in a residential district can be bought out by the sur- 
rounding property owners and the building sold and the 
property afterward can only be used for residential pur- 
poses. This will raise the standard of the district and 
appreciate property values far more than any loss that 
may be caused in the transaction of getting rid of the store 
building. (2) People will not trade at non-conforming 
stores after commercial districts have been thoroughly estab- 
lished for the reason that the store in the commercial dis- 
trict will be of higher class and do business at less cost. 
Light industry will be confined to light industrial districts. 
These districts will be higher class and can do business 
cheaper for the following reason: Factory districts must 
have railroad tracks crossing streets at grade, wide pave- 
ments with heavy foundations for trucks, large water mains, 
numerous fire hydrants, large sewers for manufacturing 
wastes, high tension overhead wires for power and lighting, 
overhead conveyors and other things that are unnecessary 
and intolerable in a shopping district or residential district. 
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We hear much of the “City Beautiful.” Beauty js « j,, 
product of a well worked out city plan. A city tha: ee 
its soul and preserves its traditions in good archite a = 
a beautiful city if its pattern or framework or ; 
properly designed. 


Slab Design on Hills and for 
Irregular Crossings 


Slabs Anchored on Steep Grades—Wide Flares 
on Square Crossings—Triangles 
at Acute Intersections 


By GUSTAVE REINBERG, JR. 
New York City 


- LAYING concrete-paved streets for real estate 
development, severe grades and numerous intersec. 
tions of connecting streets often give rise to difficulties 
not commonly encountered in highway work. In work 
lately done for the Port Washington Development Cor. 
poration at Port Washington, N. Y., the solution of 
certain of these problems along sound engineering lines 
was attempted. 

The work was done by the Roger Black Company, 


Cobble gutter set in 2" concrete 
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FIG. 1—CROSS-SECTION OF STANDARD ROAD ON HEAVY GRADES 


Also factories should have differential rates on gas and 
electricity for power, steam and hot water heat, water 
supply and other utilities, and this is made possible when 
districts rather than isolated plants, are to be served by 
the various utility companies. 

The area required for commercial business per thousand 
people is now known and knowing the maximum possible 
density of population the area required for stores in any 
given district can be determined. Zoning limits traffic on 
local and residential streets and this determines the traffic 
that arteries must carry and knowing their capacity deter- 
mines whether greater widths or more arteries must be 
provided. Furthermore, taking public improvements as a 
whole, we build pavements, sewers and other utilities to 
serve all probable needs, and these are as a rule the maxi- 
mum needs. When a town is zoned these improvements are 
designed to fit the zone and for the service required—narrow 
light pavements on residential streets and heavy wide pave- 
ments in factory districts with a wearing surface to serve 
the needs of each. Every city now lays sewers larger and 
more costly than are likely to be needed because this waste 
is less than the waste of relaying within a few years to fit 
a new condition. In a zoned city the maximum requirements 
are known. 

City Planning and Zoning Will Lessen Financial Losses— 
The great financial losses to which a city [without a city 
plan and zoning] is subject are: (1) Misspent taxes and 
unnecessary assessment due to a lack of continuity of pur- 
pose of succeeding city officials. (2) Depreciated property 
values from unregulated building, migrations and changing 
districts. (3) High insurance and utility rates due to mixed 
building, mixed districts and continued migration of res- 
idence districts. (4) Fire losses. 

A city plan and a zoning ordinance will decrease these 
losses. 

City planning is a profession in the making; it is a branch 
of civil engineering bearing fruit of its kind; it is a profes- 
sion that has not yet standardized its method of collecting, 
recording and analyzing its observations; it has no standard 
formula; it has not yet developed its technic. This field now 
lies before us. 





Inc., with J. E. Hasbrouck as field engineer and John W, 
Ballance as resident engineer. 

One of the outstanding features of the work was the 
pouring of concrete on slopes, ranging from 8 to 15 
per cent. A cross-section of the design employed is 
shown by Fig. 1, the concrete slab being 16 ft. wide, 
8 in. thick at the center, 6 in. thick at the edges, and 
30 ft. long between expansion joints, which were of 
asphalt 4 in. thick. The mixture employed was 1 part 
cement, 2 parts bank sand, and 3 parts coarse, screened 
bank gravel. The road was poured in a single course, 
screeded by hand and finished with a broom, to give 
it a rough, non-skid surface. The scoring was made 
especially heavy on steep grades to improve the tractive 
qualities. 

On grades of 10 per cent and over some method of 
anchoring the slabs to avoid creeping was deemed neces- 
sary, and in the absence of authoritative precedent it 
was decided to experiment with two methods of anchor- 
age under parallel conditions. The first of these con- 
sisted of a substantial toe on the lower end of each 
80-ft. slab, formed by excavating a trench of the dimen- 
sions shown in Fig. 2 across the subgrade directly ahead 
of each joint. To take care of the shearing stress be- 
tween the toe and the slab, ten j-in. deformed steel 
bars, cut to a length of 2 ft. and bent to an obtuse 
angle near the center were inserted in the position 
shown. j 

The alternative method was a distributed anchor, 
secured by excavating nine holes, 1 ft. in diameter by 
1 ft. deep, in the subgrade directly under each slab, 
spacing them equidistantly as shown by Fig. 3. As 
these holes were filled with concrete, five reinforcing 
bars, 2 ft. long and bent at right angles in the center, 
were placed in each. 
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FIG. 2—METHOD OF TOE- FIG. 4—EXPANSION 
\NCHORING SLABS ON JOINT DOWELLED 
HEAVY GRADES WITH STEEL BARS 


The surface of the slabs was distinctively marked to 
indicate the type of anchor used for each, so that it 
will be possible to determine the relative efficacy of 
the two systems after the road has been in service for 
an extended period. The distributed anchor possesses 
the advantage of requiring a smaller yardage of con- 
crete, but employs several times as much steel for rein- 
forcing as the toe anchor and is somewhat more trouble- 
some to put in unless facilities for cutting and handling 
reinforcing bars are available. The advantage of this 
type of anchorage from an engineering standpoint is 
that a concentration of stresses in the lower end of 
the slab is avoided. 

Aside from the obvious necessity of keeping the mix- 
ture as dry as possible (a good mushy consistency was 
used), and of especial vigilance in finishing the joints 
to avoid the accumulation of runnage on the upper side, 
no particular difficulty was experienced in laying road 
on grades up to 15 per cent. In order to move the mixer 
expeditiously, however, it is necessary to have the driv- 
ing mechanism in good condition, and to plank the 
wheels thoroughly, preferably with heavy cleated treads. 
Under these conditions it was not found necessary to 
resort to a block and tackle to move the machine, but 
this is a possibility if the engine is not a powerful one. 

On comparatively level streets the thickness of slab 
was reduced an inch, giving a 5:7:5-in. road, and a 
dished cobble gutter was substituted for the curb design. 
In laying concrete over new fill the construction shown 
by Fig. 4 was employed, each joint being dowelled with 
seven §-in. round steel bars, 2 ft. long, placed through 
the joint material about midway up in the slab. These 
rods tend to prevent slippage of the slabs at the joints 
in the event of settlement of the subgrade, and by 
transferring a portion of the load from one slab to the 
next they should prevent excessive pressure upon either 
slab-end. To prevent a bond with the concrete and 
permit the expansion joint to function, one end of each 
rod was covered with tar paper. On the 15 per cent 
grade a similar system of dowelled joints was employed, 
in addition to the slab anchorage described above, to 
counteract the buckling effect resulting from end pres- 
sure of the slabs. 

In the design of street intersections a number of 
interesting considerations requiring special treatment 
presented themselves. Each layout was studied by 
means of a detail drawing considerably in advance of 
actual pouring, to determine the radius of the con- 
necting flares best adapted to meet the requirements 
of anticipated traffic and to harmonize in general appear- 
ance with the surroundings. The position of expansion 
joints was worked out and the pouring program ar- 
ranged in accordance with a comprehensive plan of the 
*ntire project. This insured that all streets would be 
joined in a consistent manner, and the most advan- 
tageous layout secured in each case, after taking into 
‘onsideration all the factors involved. 

When approaching an intersection with the actual 
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construction, concrete was laid only up to the point 
where departure from the normal 16-ft. width occurred. 
The flare connecting the two streets was then poured 
as a unit, in such a manner as to avoid all sharp corners 
or irregular-shaped segments of concrete between ex- 
pansion joints. Flares with such thin projecting tips 
are frequently seen, being inevitable where a road is 
joined to one previously poured without making pro- 
vision for the intersection. In addition to being un- 
sightly they constitute potential weak places in inter- 
sections so made, since they receive only imperfect sup- 
port from the main body of the slab, and tend to fail 
rapidly under traffic even when elaborately reinforced. 
A diagram of a typical right-angled intersection is 
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FIG. 83—SPACING OF HOLES AND DETAIL SECTION 
OF DISTRIBUTED ANCHORAGE 


shown by Fig. 5. It will be noted that the flares are 
particularly generous, the use of too small a radius at 
corners being a common defect of suburban streets; 
16-ft. radii were made standard at right-angle turns, 
while at irregular crossings, flares of 20 and 22-ft. 
radius were common, and in an extreme case where 
a straight street intersected a 46-degree curve, an arc 
of 47-ft. radius, was used in one flare. 

From a number of vital considerations, it was made 
the general policy to reinforce all intersections. The 
long flares presented a large surface of thin slab over 
which heavy traffic might be expected, and which would 
be very susceptible to damage at the edge, and in spite 
of the installation of culverts, water mains, etc., at these 
points as far in advance as possible, there was always 
the probability of unforeseen contingencies requiring in 
the future further excavation at or near the intersection. 

In dealing with modern truck traffic heavy impact 
loads may always be expected, as for instance a loaded 
truck fitted with cross chains on the rear wheels, or 
a defective tire of the solid block type, where a missing 
block results in a concentrated hammer-blow being de- 
livered to th? slab at each revolution of the wheel. To 
cope with such conditions particular attention was given 
to the subgrade throughout, and the precaution was 
taken to reinforce the road with j-in. steel bars wher- 
ever local settlement might be anticipated, on the theory 
that a reinforced slab will act as a unit in distributing 
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such concentrated stresses over its entire bearing sur- 
face. At intersections a network of 16-ft. j-in. steel 
bars was used through the body of the slab, shorter 
bars being placed fanwise around the flares, and addi- 
tional reinforcing placed over existing culverts. 

The surfacing of an intersection such as that shown 
by Fig. 5 presents a problem in warped surfaces, which 
become more or less complicated with the degree of 
variation between the grades of the streets involved. 
From theoretical considerations such an intersection 





FIG. 5—TYPICAL RIGHT-ANGLED INTERSECTION 


es and broken lines show position of temporary screed 
20arTas. 


might be made with a level 16-ft. square at the center, 
having the full thickness of slab equal to the crown 
thickness of the road; effecting a gradual transition 
from this surface to the normal crown of the four 
roads, and sloping off the corner segments to the usual 
edge thickness at the form lines. Such a surface can 
be approximated by laying temporary wooden forms to 
the requisite grades, as a continuation of the form lines 
of each road, as indicated by the dotted lines in the 
drawing. These boards form a support for a straight- 
edged screed board used to strike off the surface, con- 
crete being poured simultaneously on both sides of 
them. After screeding, the boards are pulled up and 
the spaces filled with fresh concrete and finished with 
a hand float. 

If the grades are very dissimilar such an interesction 
tends to present a broken appearance, and great care 
must be exercised in finishing to minimize the abrupt- 
ness of the transition at intersecting planes. For the 
majority of intersections a more satisfactory scheme 
was found in laying temporary forms on the center line 
of each road, as indicated by the dot-and-dash lines, 
the normal grade of the roads being carried in each 
case. The curved forms at the edges were lined up 
“by eye” to give approximately a straight grade between 
the edges of the two intersecting roads. 

The slab was poured as a whole and screeded radially 
with a special half-crowned screed, care being used to 
avoid the formation of a peak at the center. The screed 
boards were then pulled exactly as in the previous in- 
stance. In reality, each intersection presents an indi- 
vidual problem which must be worked out in accordance 
with the grades existing, and the preponderance of 
travel to be cared for. Practical considerations will in 
every case adjust the theoretical to actual conditions. 
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The majority of these right-angled intersections 
being substantially level, were poured entirely without 
joints, in spite of the large area of slab involved, partly 
for considerations of appearance and partly to ayoig 
breaking up the slab over water pipe trenches, etc. Of 
course either or both of the temporary center line forms 
can be replaced by a permanent expansion joint, and at 
steep sags of grade a center joint was introduced per- 
pendicular to the line of gravitational stress, this joint 
being dowelled with 4-ft. rods in the manner showy 
by Fig. 4. A similar construction might well be em. 
ployed at sharp summits or wherever the grade of one 
of the streets at the intersection is excessive, 

At several points, the juncture of two curved roads 
at a more or less acute angle necessitated a triangular 
layout, having a separate branch connecting the two 
main roads, with a decorative park in the center. Due 
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FIG. 6—LAYOUT OF TRIANGULAR INTERSECTION 
Position of expansion joints and parabolic widening of road- 
way at sharp radius and typical cross-sections of slab for 
triangular intersection, 


to the close inter-relation of grades these intersections 
were planned as a distinct unit, a separate profile being 
taken and studied in conjunction with a large scale 
detail drawing in working out the design. In most 
cases it was necessary to use a comparatively short 
radius for at least one of the branches, and frequently 
a severe grade was unavoidable at the same point. Con- 
sidering the requirements of traffic under such condi- 
tions, the roadway was widened from 8 to 6 ft. at these 
points by using a parabolic curve on the inside of the 
triangle. Such an intersection is shown by Fig. 6. 

In designing the surface the problem of banking the 
curve is involved. While no consistent policy in this 
respect was followed in general, an arbitrary banking 
of from 4 to 8 in. was provided wherever the coinci- 
dence of a sharp curve and steep grade made this 
precaution seem necessary. In the case illustrated, the 
short branch, having approximately a 50-ft. radius and 
being at a sag of grade was banked 4 in. and widened 
6 ft. at the center. The main roads were not banked 
but the crown was altered to keep drainage away from 
the inside edges of the triangle. Typical cross-sections 
of the road as finally worked out are shown (with an 
exaggerated vertical scale) by Fig. 6. In screeding 


this intersection temporary forms were laid as shown 
by the dot-and-dash lines. In all this work the closest 
co-operation of everyone concerned was necessary. 
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Minimum Specifications—Highway 
Engineering Positions 


What Men Must Know—What They Must Be Able 
to Do—What Characteristics They 
Must Possess 


Abstract of the Report of the American Association 
of Engineers to be submitted at the annual convention 
at Norfolk on May 7. 


HE AMERICAN Association of Engineers has 

found it of increasing importance in its employment 
service to have as a guide for selection, assignment, and 
promotion clear definitions of the qualifications required 
for engineering positions. To meet the needs of this 
service as well as the present urgent demands in the 
engineering field, the association, several months ago, 
appointed a committee to specify the qualifications 
essential to successful work in various engineering posi- 
tions (see Engineering News-Record, April 26, p. 744). 
This committee has confined its attention for the present 
to a study of the highway engineering field. An occupa- 
tional study sheet was prepared and sent to 2,700 high- 
way engineers throughout the country. The data given 
were compiled on large charts, and a study made of 
them from which were prepared the minimum requisite 
qualifications for each position. 

This minimum specification is a statement of the 
things a person must be able to do, what he must know, 
and the personal characteristics he must possess to 
function in the position named. The set of specifications 
so prepared does not attempt to cover all the positions 
which oceur in state, municipal, or private organizations, 
but it does contain specifications for typical positions 
from which it will be easy to develop the requirements 
for each individual position. 

Three typical specifications are given below. 


MINIMUM SPECIFICATIONS 

FOR CHAINMAN—RODMAN 

(HIGHWAY ENGINEERING GROUP) 
SKILL: 

Under immediate supervision, to clear line for survey, 
measure distances with chain or tape, hold level or stadia 
rod, drive stakes for line and grade, establish bench marks, 
pitch and take down tent, pack and unpack equipment, 
make simple field sketches and field computations, index 
field books, and perform such other simple engineering 
_ as may be required of an aid or helper on survey 
work, 

Fair command of the English language. 


KNOWLEDGE: 

Care of simple surveying instruments, as chain, tape, 
level rod, stadia rod, plumb bob, ete. 

Sufficient working knowledge of arithmetic, algebra, and 
geometry to perform the requisite skills. 


PERSONAL: 
Good physique, active and alert. 
Have sense of direction and location. 


MINIMUM SPECIFICATIONS 
FOR CHIEF OF PARTY 
(HiGHWAy ENGINEERING GROUP) 
SKILL: 

Under direction, supervise and be responsible for the 
work of a field party in the making of surveys for highway 
location, construction and maintenance. 

Make the necessary computations, sketches and studies 
for the proper prosecution of the field work. 

Make estimates and reports. 
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Provide for proper organization, subsistence and trans- 
portation of field party, when necessary. 
Good command of the English language. 


KNOWLEDGE: 
Care and adjustment of all surveying tools and instru- 
ments used by field party. 


Field methods of highway location, construction and 
maintenance. 


Sufficient working knowledge of the following subjects 
to perform the requisite skills: 

Arithmetic, algebra, geometry, trigonometry, chemistry, 
physics, geology, field astronomy, engineering drawing, de- 
scriptive geometry, surveying, mechanics, hydraulics, and 
location, construction, and maintenance of highways. 


PERSONAL: 
Good physical condition and endurance. 
Tact, good judgment, and ability in the handling of men. 


MINIMUM SPECIFICATIONS 
FOR MAINTENANCE ENGINEER 
(HIGHWAY ENGINEERING GROUP) 
SKILL: 

Under direction, to supervise and direct the maintenance 
of highways in a district or division. 

Direct, in a general way, the work of engineers, patrol- 
men, inspectors, clerks, and others engaged in maintenance 
work. 

Act as advisor and arbiter on maintenance and related 
problems. 

Make, or supervise the making of, the necessary esti- 
mates, schedules, charts, reports, ete. 

Good command of the English language. 


KNOWLEDGE: 


Methods, systems, materials, machinery and tools used in 
highway maintenance. 


Economics of highway operation and maintenance. 


Wage rates, labor conditions, purchasing methods and 
material costs. 


Sufficient working knowledge of the following subjects 
to perform the requisite skills: 

Arithmetic, algebra, geometry, trigonometry, chemistry, 
physics, geology, engineering drawing, descriptive geometry, 
surveying, mechanics, hydraulics, materials of construction, 
electrical machinery, theory of structures, structural and 
concrete design, cost accounting, business law, economics, 
and highway construction and maintenance. 


PERSONAL: 

Administrative and supervisory ability. 

Good physique and endurance. 

Tact and good judgment in handling human and technical 
problems. 

Ability to make or supervise the making of analytical 
studies such as traffic censuses, etc. 

Keenness and accuracy in observation. 

Firmness and fairness in decision. 


Rack-Rail Traction Abandoned 


Replacing rack-rail locomotive traction by heavy 
adhesion engines operating on grades of 6.6 per cent 
is a notable change reported as being made on the 
Halberstadt-Blankenburg Ry., in Germany, which was 
one of the first railways built with the Abt multiple- 
rack type of rack rail. Tank locomotives of the 2:10:2 
type, now being introduced for adhesion working, weigh 
about 100 tons, with 75 tons on the driving wheels. 
To facilitate passage of curves of 984 ft. radius, which 
occur on maximum grades, the middle or main driving 
wheels have plain flangeless tires, while the second and 
fifth axles have considerable lateral play in the boxes. 
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Equipment Rental and Depreciation 
Record Cards 


Financial History of Permanent Plant Easily 
Kept—Schedules Operate on Basis of 
Eight Months to Rental Year 


WO cards record the financial history of permanent 

equipment employed in construction operations by 
the Henry W. Horst Co., Rock Island, Ill., general 
contractors. Equipment units having a value in excess 
of 100 and a normal life of more than one working 
season are classed as permanent. All equipment con- 
sisting of numerous small pieces, as pipe or road forms, 
and all small tools, as picks and shovels, are charged 
directly to the job and the job is credited with any 
salvage value they have. Permanent equipment is not 
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On equipment whose life is four years, there sh, 
be charged a total of +4 of the puchase price - 
follows: First year, %«; second year, 6; third year. 
rs 5 enaquel year, 1o. 
to the ‘<iaban year, the rental year “Moually ‘dean 
from the calendar year in that most equipment is ur. 
chased during the spring or summer and so is not like} 
to be in operation for eight months in the calend, 
year of its purchase. The first year basis of renty 
continues until the piece has seen eight months 9 
service at which time it goes into its second renta! 
year, the change in rental rate applies, and so on. Thy: 
a piece of equipment costing $1,600 and having a |if 
of 2 years would pay in its first year’s rental, $800 o 
$100 a rental month. This piece, if purchased July | 
and used through November, would earn for 5 months’ 
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charged to any job but jobs on which it is used pay 
a rental based on the life of the unit. 

Rental Schedwles—Equipment generally has a life of 
three working seasons but there are units, as light mo- 
tor trucks, which depreciate faster and other units, as 
hoists, which last longer. Two-, three- and four-year 
rental schedules are, therefore, employed as follows: 

On equipment whose life is 24 months, there will be 
charged over a two-year period a total of jj of the 
original cost, divided as follows: First year, * of the 
purchase price; second year, i» of the purchase price. 

On equipment whose life is three years, there will 
be charged a total of }+j of the purchase price, 
divided as follows: First year i%; second year, i%; 
third year, 





‘ARD FOR KACH EQUIPMENT UNIT 


service $500. If next put into service March 1 of the 
following calendar year and continued through the 
summer it would earn at the same rate through Ma) 
thus completing the eight months of service comprisitg 
its first rental year. With June, however, it would er 
ter upon its second rental year and the rental rit 
would automatically change as per schedule. 

Records of the equipment service and earnings 4 
kept on one card for the job summary and another 
card for the equipment unit. Both cards are kept !" 
one file. 

Equipment Unit Card—An equipment unit card col 
taining the financial history of one machine is show! 
by Fig. 1. 

The upper part of this card is largely self-explané 
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tory. As indicated, the equipment is numbered and the 
cards are numbered. The card is kept in file under the 
job on which the particular piece of equipment is in 
use, When the equipment is transferred from this job 
to another job, or to the central storage, it is indicated 
together with the date and the initials of the recorder 
in the upper right hand section of the card. This 
means, of course, that the card is moved about from 
time to time and that the cards are not kept in nu- 
merical order in the filing case. However, each card 
number is recorded in numerical order on an equipment 
index sheet, which includes also after the card number, 
the invoice number, the name and brief description of 
the equipment, the number given this piece of equip- 
ment in the scrap book (in which scrap book are pasted 
pictures of the equipment) and, in the last column, the 
final disposition of the piece and date. The equipment 
cards are checked against this equipment index once a 
month in order to make sure that all cards that are not 
in the equipment file have been disposed of in the dead 
file of worthless equipment and sold equipment. 


Wasa" | Peoree'a | Spa? 
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collected, et cetera. The piece of equipment recorded 
on the accompanying card is shown as sold for $450 
when the book value stood at $100, hence a record of 
gain of $350. At this point the record is made in the 
equipment index and the card is removed from the live 
file to the dead file. 

Colored metal tags are used on the cards: Red for 
general building equipment, blue for road building 
equipment, orange for automobiles and black for gen- 
eral office. Any piece of equipment not in use by the 
department owning it may be used by another depart- 
ment but the rental is credited to the earnings of the 
department owning the equipment. 

Job Card—aA filled-in job or contract card is shown 
by Fig. 2. This card shows the sum total of equipment 
rental paid each month during the life of the particular 
job or contract and also the depreciation on the same 
equipment and the “gain” or “loss” to date in equip- 
ment rental over or under depreciation. There is also 
shown the new equipment purchased on any job or 
contract with additional information sometimes needed. 
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Should a card be lost, the loss is discovered by this 


; check within a month’s time and while it is still possible 


to get most of the information back on a duplicate card. 
Each card is divided below into three sections pro- 
vided for a record of three years, and the card is a 
tumble card, that is, it is perforated above and below 
and in case the equipment is in use more than three 
years, the card can be turned over and the record car- 
ried on the reverse side, which is printed just as is the 
obverse side. One card will therefore cover a six-year 
period. It will seldom be necessary to use more than 
one card for any one particular piece of equipment. 
Instead of twelve lines for recording the monthly values, 
there are sixteen lines allowing one line for such nota- 
tion as is recorded midway in the second calendar year 
of the accompanying card, Fig. 1, as “Second Rental 
Year.” Note that a piece of equipment remains in its 
first rental year until eight months rental at a definite 
rate have been collected and in its second rental year 
‘ntil eight months rental at a different rate have been 


FIG. 2—RECORD CARD FOR EQUIPMENT ON EACH JOB 








These cards have the large celluloid indices under 
which appear the name of the job or contract and the 
corresponding index number. A card so indexed is then 
used at the head of each job and thus serves the double 
purpose of a job equipment summary and a job index 
card. 


Helping to Improve the Car Situation 


There are three ways in which engineers and con- 
tractors can help the American Railway Association in 
its program to maintain the supply of cars. Briefly 
they are: (1) Anticipate your requirements for bulk 
material and heavy equipment and place your orders 
early so that every ton of material that can be moved 
before fall will be; (2) release your cars promptly, 
don’t wait until the free time is up; (3) when loading 
material or equipment plan the loading so that each 
car will have its full capacity and have everything ready 
for loading when the cars are placed. 
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Railroad Bridge Widened and Reinforced 
By G. H. WILSEY 


Union Station, St. Paul, Minn, 

ELOCATION of a part of the Northern Pacific Ry. 
line in Minneapolis has made necessary the recon- 
struction of the railway’s bridge over the Mississippi 
River on a new site. The new bridge is being built 
for modern traffic loads, three-fourths greater than the 
designed capacity of the old bridge. The main spans 
of the old bridge are used in the new structure, how- 
ever; they are being widened, a third truss is being 
added and the floor is being reinforced, as briefly de- 

scribed in the following. 

The railway right-of-way passes through the center 
of the campus of the University of Minnesota, on the 
east bank of the river. Under an agreement with the 
regents of the university the company has relocated its 
line to the north of the campus, parallel to the Great 
Northern Ry. line, and the bridge, west of the uni- 
versity, has been relocated tc suit. 

The new bridge consists of three 90-ft. plate girder 
approaches on the west, two 245-ft. deck truss spans 
(the old ones moved to the new location and reinforced 
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for heavier loading), and two 76-ft. plate-girder spans 
on the east approach. The plate-girder spans are sup- 
ported on concrete piers and in order to obtain good 
proportion in high piers and relative short spans the 
piers have been made narrow, with heavy reinforcement 
for traction. 

The most interesting part of the work is the rein- 
forcement of the old truss spans. The bridge was de- 
signed in 1891 and is a double-track structure with two 
245-ft. pin-connected trusses in each span, 24 ft. apart 
center to center; the floorbeams rest on top of the top 
chord, and two stringers under each track framed into 
them were designed to carry 112-ton locomotives, or 
about E 30 loading. For a number of years traffic has 
been limited to freight-switching operations and 
low-speed passenger traffic of the Minneapolis & St. 
Louis Ry., a tenant line, the passenger traffic of the 
Northern Pacific going over the tracks of the Great 
Northern Ry. between St. Paul and Minneapolis. 

In the new location the old trusses will be separated 
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to 28 ft. center to center, the tracks being 14 ft, oy 
centers. The old floorbeams will be sent to a bridge 
shop and extended 2 ft. on each end as shown in the 
drawing, the stringers of the old bridge will be doubled 
up under one track, and two new stringers will be placed 
under the other. A new riveted truss will be placeg 
under the center of the floorbeams. 

It is unusual for a pin-connected span to be reinforced 
by the addition of a riveted truss; but it was held that 
additional stiffness would be secured in this way with. 
out the addition of heavy transverse bracing, as is th, 
custom in the Northwest. The new truss is designed 
for the standard Northern Pacific loading, equivalen 
to E52, and is calculated to carry five-eighths of the 
load on both tracks. Theoretically the floorbeam reac. 
tion of this truss is greater than five-eighths, but the 
specifications permit of reducing the calculated load g 
per cent for two tracks and the bridge is approached 
by 8-deg. curves on each end, which will reduce the 
speed of trains to below that taken into consideration in 
determining the impact formula of the specifications. 
The new truss will be erected a small distance below the 
bottoms of the floorbeams and the latter will be brought 
to bearing by shimming after the trusses are swung, 
thus taking care of any permanent set that may be 
found in them. A new lateral system will be added. 

The work has been designed and will be constructed 
under the direction of H. E. Stevens, chief engineer of 
the Northern Pacific Ry., and M. F. Clements, bridge 
engineer. 


Friction Spark Set Off Gas Explosion 
at Springfield 


FTER an investigation of the purifier house expio- 
sion at the gas plant of the Springfield Gas Light 

Co. on Feb. 1, 1923, the Department of Public Utilities of 
Massachusetts has just reported that gas which leaked 
from one of the purifier boxes was ignited by a friction 
spark produced in the attempt to turn a valve which 
controlled the flow of gas to the boxes. This valve 
worked very hard, and pipe extensions were slipped 
over the wrench handles by which the valve was turned. 
Five men were trying to turn the extended handles, 
and were making an extra effort to turn it just at the 
moment the explosion took place. The spark may have 
occurred in the handle or under the foot of a workman; 
the men wore shoes with nails in the soles. Prior 
theories that a spark from the switches of an electric ele- 
vator set off the gas were found on investigation to be 
untenable. The gas leakage was due to the fact that 
the water seal of one of the purifier boxes was not 
adequate for the pressures developed under normal 
working conditions, and a slight increase of pressure 
due to refilling several retorts is considered to have 
caused the seal to overflow and gas to escape from th 
box. Among the recommendations of the department 
as the result of its investigation are that employees 
working in inclosed purifier houses be required to 
wear rubber-soled boots or shoes free of nails, and that 
all purifier units be controlled by devices which will 
permit the gas to’be shut off easily by one man. It also 
recommends that where hoisting machinery or elevators 
are used in a purifier house, cther than electric powe! 
be employed if possible, 
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A Logical Method of Computing 
Motor-Vehicle Fees 


Fees in Different States Show Great Inconsistency 
of Present Practice—Fee Based on 
Impact Is Proposed 


By RoBerT C. BARNETT 

Economic Engineer, Jefferson City, Mo, 
LOGICAL basis has not yet been reached for de- 
termining automobile license fees. Table I shows 
the present conditions or factors forming the several 
different bases which the different states use in arriv- 
ing at their respective fees. Table II sets forth for 
each state in the Union the fee that is charged for a 
5-passenger Ford and that for a 7-passenger Cadillac. 
We are groping after a result rather than proceeding 

TABLE I—BASIS OF MOTOR VEHICLE REGISTRATION 
FEES IN THE DIFFERENT STATES 


Number of States—, 
Saasenger Cars Trucks 


12 
» 


4 


Basis of Fee 


Gross weight 

Horsepower 

Horsepower plus weight 
Flat rate for electrics 
Cubic inches piston displacement 
Value plus weight 

Flat rate plus weight 
Horsepower plus value 
Valve only 

Flat rate only 

Tons capacity 

Horsepower plus capacity 
Total tire width 

Chassis weight 


2 
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by a logical analysis to arrive at a rational basis for 
assessing a tax. 

Any readjustment of license fees should be made on 
a logical basis. Such a basis is to be found in the 
conception that the total of fees should bear some rela- 
tion to the annual cost of the system and the first cost 
of construction. Annual cost is the sum of three items, 
Interest + Maintenance + Sinking Fund Payment. 
To meet this annual cost, there is needed a perennial 
source of revenue. Recourse is had to the license fees 
paid by the motor vehicle owners. As the total of these 
fees should equal all or a major portion of the annual 
cost of the highway system, the real problem at hand 
is to secure an equitable distribution of such fees among 
the motor owners according to the wear each produces 
on the roads. 

The cost of maintenance depends on the destructive 
effect of the traffic as likewise does the sinking fund 
needed to replace the wearing surface. 

Investigations carried on by the Bureau of Public 
Roads reveal the fact that impact is the most destruc- 
tive agency affecting our highways today. 

Impact can be decreased by keeping the road surface 
smooth, in short, by a thorough maintenance of the 
road surface. Impact is lessened by reducing the 
weight of the unsprung parts of the vehicle—that is the 
wheels, housing, differential gears, and axle. Impact 
is also diminished by the resiliency of the tires and of 
the wearing course of the pavement. It is increased 
by the load above the wearing course of the pavement. 
It is increased by the load above the springs. Impact 
increases with the speed of the vehicle to some extent. 

Speed depends upon the horsepower of the motor and 
decreases as the road resistance increases, or as the 
load and tractive resistance increase. 


‘ Condensing these statements of relationships, we 
ave: 
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1. Impact varies as 


(Load above springs) (Weight unsprung parts) (Speed) 


Resiliency of Tires 
2. Speed varies as 
Horsepower 


(Weight vehicle, loaded) (Tractive resistance ) 

As tractive resistance is not dependent upon the 
vehicle, it need not be considered here as it will later 
be absorbed én the general constant that will appear in 
the final equation. Substituting the value for speed in 
the above expression, we have. 

3. Impact varies as 

_(Load above springs) 

(Weight vehicle, loaded) ~ 
(Weight unsprung parts) (Horsepower) 
Pa (Resiliency of tires) 


TAPLE II—COMPARISON OF AUTOMOBILE REGISTRATION 


FEES FOR THE VARIOUS STATES 
Five-Passenger Ford Seven Passenger Cadillac 
$26.25 
10.00 
15.65 
12.40 
5.00 
18.90 
19.60 
10.00 
24.50 
19.60 
40.00 
12.00 
8.00 


State 


Alabama . 
Arizona 
Arkansas 
California 
Colorado 
Connecticut 
Delaware 


Kentucky 
Louisiana 
Maine 
Maryland 
Massachusetts .......... 
Michigan 
Minnesota 
Mississippi 
Missouri 
Montana 
Nebraska 
Nevada 

New Hampshire 
New Jersey 
New Mexico 
New York 
North Carolina 
North Dakota 
Ohio 

Oklahoma 
Oregon 
Pennsylvania ........... 
Rhode Island 
South Carolina 
South Dakota 
Tennessee 


~ 
NASSSOON 


ED et tt et et et bt et BD 
oe: 


PED 3 OY OF et OF FO OO md 


nee DS Soe 
Cu 


= 


10.00 
22.00 
13.20 
10.00 
12.90 
10.00 


Washington 
West Virginia 
Wisconsin 
Wyoming 
Average 


ing to the damage that it does to the roads. In other 
words, the owner should pay according to his ability to 
produce the maximum impact with his particular car. 
We have here a logical basis for determining license 
fees by making such fees vary according to the possible 
impact that the specific vehicle can produce. By intro- 
ducing a general constant in our expression for impact, 
we can put the general relation in the terse language 
of an equation. 


License Fee = 
(Constant) (Load above springs) 


(Weight vehicle, loaded) 
(Weight unsprung parts) (Horsepower) 
(Resiliency of tires) 
To illustrate the application of this equation, let us 


assume some approximate values for the total license 











fees required and for the average motor vehicle, and 
then determine the value of the general constant and 
subsequently the license fees for several different 
cases. 


Assume: 


Total license fees required........+ Pocvcceseseoce $6,000,000 
Weight of loaded vehicle ......-.ccesscccsccccvecs 3,000 Ib 
Weight above springs of rear axle (y% of total load 

in Se: ... nsec Web Sehee ae heahars anak 1,600 Ib. 
Weight of unsprung parts rear axle...........+e0- 500 Ib. 
Cr Ter ree 30 
SEEN WE WNT SOON BONO. 6 000 0b.00 590s nceneses 1 
Resiliency of pneumatic tire (Bureau of Pub. Roads 

NI dia tele chin io ai ete lrg: Gk ie he ee ni, Wed mee mime ae 7 
Total number of vehicles (10 per cent of which have 

ND. nny 4d 6505s Skah ie bees ee nhs Ramen ba 350,000 


Weighted average resiliency then becomes......... 


Substituting these numerical values in our equation, 
we have 
6,000,000 _ (Constant) 1,600 K 500 « 30 
—_—h—lCté=<=i~tsésétC NCC — 

Solving this and thereby determining the value of the 

general constant, we find 
6,000,000 « 3,000 * 6.4 

Constant = 350,000 X 1,600 X 500 X 30 > 0.0137 

For the assumed conditions, the equation for any 
specific car becomes 
License Fee = 

0.0137 (Load above springs) 

~ (Weight vehicle loaded) — 
(Weight unsprung parts) (Horsepower) 
7 (Resiliency of tires) 

For the hypothetical average car as assumed, the 
license fee as determined by our equation is very 
nearly $16. 

For a Ford touring car, our values would run as 
follows: 


Wilt GOP Ree WANES o.oo cc cbs conic cossccs vias. scsass SAE 
Pe NE on 6. p's owns SoG Nas baw ese 0 oes uae 1,450 Ib, 
Weight of unsprung rearaxle .......ccceserceeceeneees 300 Ib. 
lorsepower of motor ....... Kis We eee eateeae Oke waesedes 25 
IES <6. ks600.0b00u6b600 0060 batears aOR eee q 


Using these values, our equation becomes 


0.0137 X 1,450 & 300 K 25 


License fee = "2,500 X 7 = $8.50 


For a 8-ton truck with pneumatics, we have as 
approximate values: 


Weight of loaded vehicle .....cccvcccccvccccscccsesccces 12,000 Ib. 
Weight above Springs ... 2. cccscccccsccccvccccessecese 7,200 Ib. 
Weight of unsprung partS .........cee rece cercceseecces 1,200 lb, 
Horsepower Of MOLOP ......- cece cere cereereneessnseeee 35 
ee TD ee reer So fe pre ee ee eT ees q 


With these latter values, our equation now becomes 

; 0.0137 7,200 1,200 K 35 __ 
License fee = ——— 12,000 X 7 = $49.30 

If this truck were equipped with solid tires, the fee 
would amount to 7 & $49.30 or $345.10 unless the owner 
could be made to replace the solid tires before they 
became badly worn. 

For a 5-ton truck with solid tires, we would have as 
approximate values: 


Weight of loaded vehicle .........cccecccccccesevsccecs 20,000 Ib, 
Weight above springs .......cccccccccscccecceeressece 12,000 Ib. 
Weight of unsprung PartS ........cecccccsvereecssecees 2,000 Ib. 
Horsepower Of MOtor .......--cscccececeesecerssessees 45 
Resiliency of tires ....cccceccecccvccecsecceveesvcesess 1 
These values substituted in the equation give a fee of 
$739.80. 


It is thus seen that the equation gives reasonable 
values for cars which do small damage to the roads 
and that for large trucks with bad tire conditions the 
fee becomes a sufficient deterrent to keep them off the 
state roads or compel the owners to replace the worn-out 
tires. 
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An Unusual Series of Intense Rainfalls 


By J. H. LANCE 
Consulting Engineer, Wilkes-Barre, Pa. 

XxX DEMONSTRATING that no long period need 

elapse between such storms, and particularly as 
emphasizing the wisdom of the utmost despatch in ae. 
cuting repairs to inadequate structures which may hayo 
been injured by flood lest damage pile on damage. the 
series of severe rainfalls which occurred in the Lacka. 
wanna Valley of Pennsylvania during the summer of 
1922 is of interest. These storms, the limits of which 
are approximately shown on the accompanying mep, 
occurred on June 3, 11, 17 and 20, July 1, 2 and 28 
None of them except that of July 28 attained its maxi. 
mum intensity over a Weather Bureau station, conse. 
quently it was necessary to rely in most cases upon 
local observers for time-depth measurements of the 
rainfall. 

June 3: This flood was most severe to the north of 
Carbondale. Wilson Creek, with a drainage area of 
3.4 sq.mi., reached a maximum rate of runoff of about 
300 sec.-ft. per square mile, and Fall Brook, with 11.4 
sq.mi., about 146. 

June 11: Most of the damage was done by wind, and 
the rainfall, while severe, was of short duration. 

June 17: The storm reached its maximum intensity 
at Carbondale and directly east and west therefrom. 
The rainfall on Fall Brook amounted to 4.3 in. in 4.3 hr., 
and the resultant runoff reached a maximum rate of 
about 200 sec.-ft. per square mile. The same rate 
would have obtained on Racket Brook but for the pond- 
ing effect of the Brownell reservoir of the Consolidated 
Water Supply Co., which reduced the maximum flood 
rate at that point from about 140 sec.-ft. per square 
mile to about 55, and delayed it about four hours. 

June 28: On the Fall Brook watershed, where the 
storm was most intense, the precipitation was 3.25 in. 
in 2 hr., and the resulting runoff reached a maximum 
rate of about 160 sec.-ft. per square mile. 

July 1: This was a rainfall of short duration but 
great intensity. No record of the amount was found, 
but violent floods were caused on Hull Creek in Blakely 
and Rush Brook in Jermyn, and the intervening smaller 
streams. Hull Creek reached a maximum discharge 
rate of more than 120 sec.-ft. per square mile, and Rush 
Brook slightly less. 

July 2: The whole upper drainage area of the Lacka- 
wanna River, in addition to over 100 sq.mi. of that of 
Tunkhannock Creek, adjacent on the west, was visited 
by an unusually intense rainfall. In 75 min. 2.75 in. 
fell on the Fall Brook drainage area, though the most 
intense precipitation appears to have occurred a little 
to the northwest. Fall Brook reached a maximum run- 
off rate of about 270 sec.-ft. per square mile. The 
maximum attained on Racket Brook was equal to that 
of June 17. The Lackawanna River overflowed its 
banks throughout Carbondale and downstream there- 
from, destroying a concrete bridge in Mayfield by uns 
dercutting of the abutments and the single stream pier 
—which seemed to have been founded on the deposit of 
coal waste and sand to be found in the beds of most 
streams in the anthracite mining region. 

July 28: This storm occurred directly over Scranton, 
where there is a United States Weather Bureau station. 
The rainfall amounted to 1.91 in. in 1 hr., which inten- 
sity is said to have been equalled only once in the twen- 
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two years’ previous history of the Scranton station. 
The Principal Lessons to be learned from a study of 
these storms, which caused damage amounting to about 
$4,000,000, are that it is unsafe to rely upon protection 


ty 


against any but a maximum flood, even for works of a 
temporary nature; and that maximum floods may occur 
in any year or at any interval. Thus, taking Fall Brook 
as a guide (because better opportunities were there 
afforded for accurate flow measurements), the flood of 
June 3 was said by observers to have been the greatest 
in about twenty years; yet that flood was exceeded three 
times in the next thirty days, the last time by about 
85 per cent. In addition, there may be created a great 
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variation in the maximum runoff rates on different 
streams under the same rainfall conditions, due to size 
and topography of the basins and relative position of 
the stream branches. 


Loss of Head in Valves and Pipe 


Summary of a pamphlet report on experiments at 
the University of Wisconsin by Charles Ives Corp, 
professor of hydraulic and sanitary engineering, and 
Roland O. Ruble, instructor in hydraulic engineering. 


1. The loss of head due to valves and other fittings occurs 
in part within the valve or fitting and in part as an added 
loss in the pipe line downstream where normal flow has 
been disturbed. 

2. Measurement of the loss of head where the downstream 
piezometer is attached too near the valve will give a loss in 
excess of that actually produced. From 20 to 25 pipe 
diameters beyond the valve will probably give ‘the best 
position for the downstream piezometer opening. It is un- 
desirable to have a greater length of pipe in the gage 
length than is actually needed to include all valve loss. 

3. The loss of head in new clean wrought-iron pipe 
from 4 to 12 in. in diameter is given approximately by the 


0.031 
formula H = are v 1.9 in which H equals loss of head in 


feet per 100 ft. of pipe, v is the velocity of flow in the pipe 
in feet per second, and d is the pipe diameter in feet. 

4. Globe valves offer from 15 to 40 times the resistance 
of gate valves for the same size. This ratio increases with 
the increase in the size of valves. 

5. The length of straight pipe of the valve size which 
will produce the same loss of head varies from @ to 4 ft. for 
fully open gate valves and from 20 to 365 ft. for fully open 
globe valves. In the case of globe valves the smaller valves 
are equivalent to the greater length of pipe measured in 
Pipe diameters, 


Points on Bridge Maintenance 


N A paper urging more thorough inspection and 

more effective maintenance of highway bridges, read 
before the Minnesota Engineers and Surveyors Asso 
ciation last month, E. J. Miller made some suggestions 
for maintenance and gave valuable data on the cost 
of painting and floor repair. Adequate painting, if 
done once in five years, should be effective in protecting 
steel bridges from deterioration, and this will be 
accomplished at a cost of 20 to 25c. per lineal foot of 
bridge per year. 

Costs derived from the repainting of 107 bridges 
totaling a length of 10,824 ft. 
show the cost of cleaning and 
painting, including the cost of 
painting and the rental of 
equipment, to have averaged 
99c. per lineal foot of bridge. 
As to methods, Mr. Miller 
said: 

On construction the bridges in 
Minnesota receive one shop coat 
of red lead and one field coat of 
graphite paint. These struc- 
tures should receive their next 
coat of paint before the red lead 
is uncovered. However, most 
steel bridges in the past have 
been left to deteriorate until 
even most of the red lead has 
disappeared. Such cases should 
be either spot-coated with red 
lead, or, if all the original red 
lead has disappeared, should 
sreceive a first coat of paint. It 
costs in the neighborhood of $6 or $8 per gallon for labor 
in painting steel bridges. Therefore, it is an easy deduc- 
tion that the longest-lived paint is the most economical. We 
have made a practice of preparing steel surfaces for paint- 
ing by thorough scraping, wire brushing and cleaning. The 
sand-blast method has not been resorted to because it re- 
quires a bulky field equipment, is expensive, is no better 
for the preservation of the steel than thorough cleaning, 
and because, when deterioration has gone so far that more 
effective cleaning than scraping and wire brushing is needed, 
the structure is generally beyond salvage. 

Floor Strengthening—Many bridges in Minnesota that 
are now inadequate can be made to give long service at 
moderate cost by carefully planned reinforcement, the 
author said. A bridge capable of carrying 10 tons safely 
should not be considered dangerous except on a heavily 
traveled trunk road, but all lighter bridges should be 
posted for their safe load capacity. The most common 
weakness is found in the bridge floor, and frequently this 
can be removed by substituting a smooth, stiff floor, lay- 
ing additional stringers or new stringers when needed. 

We have had marked success with a new 3-in. or 4-in. 
subfloor laid diagonally and a new 2-in. oak wearing course 
laid longitudinally. The life of such new floor may be 
increased by creosoting the subfloor and by treating the 
tops- of the wooden stringers or nailing strips with brush 
coats of creosote oil mixed with tar and sanding im- 
mediately. If the main structure will carry a heavier 
floor, a creosoted subfloor and 3-in. creosoted block wearing 
floor will give excellent and economical service. 

The cost of reflooring as described, based on the records 
of the past year, is $7.82 (including 3 x 12-in. subfloor, 
4x6-in. wheel guards, 2x 10-in. longitudinal oak wearing 
surface, and treatment of subfloor, wheel guards, and top 
of oak floor). This figure is based or unit .prices as 
follows: 2-in. bridge oak, $54 per M; 2x 12-in. fir, SISIE, 
$56 per M; graphite paint, $1.65 per gallon; red lead 
paint, $3.60 per gallon. 
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Tests of Steel Floor Joists With 
Concrete Encasement 


ESTS of two steel floor panels such as would be 

used in a building were recently carried out at the 
plant of the Dominion Bridge Co., Montreal, for the 
steel fabricators’ section of the Canadian Manufactur- 
ers Association, to determine the effect of the concrete 
floor slab and beam encasement in reducing the stresses 
in the steel and thereby increasing the carrying capacity 
of the floor. The conclusion was reached that the con- 
crete reduces the steel stress by about 36 per cent under 
dead- and full live-load. With a live-load 50 per cent 
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CROSS-SECTION OF TEST PANEL WITH CONCRETE 
SLAB AND BEAM ENCASEMENT 


above normal the steel stress was 20 per cent lower 
than under full live-load in a panel without the strength- 
ening action of the concrete, and even twice the normal 
live-load resulted in a lower flange stress in the steel 
beams than was produced by normal live-load in the 
panel without concrete encasement. In these compari- 
sons, the dead-load was the same in both cases, the load 
on the panels without encasement being made equal to 
the total dead- and live-load on the concrete-encased 
panels. Thus, the results indicate what proportion of 
the strength of the finished panel is ignored when the 
strength calculation is based on the resistance of the 
steel beams alone, as is now current practice. 

Two identical test panels were built, each 15 x 16 ft., 
composed of a 24-in. I-beam 15 ft. long on each side, 
as floor girders, and two 10-in. by 22.4-lb. I-beam joists 
framed into the webs of the girders with span of 16 ft. 
and spacing of 5 ft. The ends of the 24-in. I-beams 
were connected by 10-in. by 15.3-lb. channels. Two 5-in. 
I-beams just below the joists provided supports for 
strain gages. In the first part of the tests, loads were 
applied direct to the steel panel, which was supported 
on grillages under the girders at the four corners; in 
the second part of the tests a 4-in. reinforced-concrete 
floor slab 10 x 16 ft. was constructed in the middle part 
of the panel, over the two joists. The slab concrete 
was carried down around the joists to a depth of 2 in. 
below the bottom flanges, with a bottom width of 93 in. 
and a top width (at under side of slab) of 113 in. 

The slab thus represented normal construction for a 
width of two 5-ft. panels. The steel weight (joists 
only) represented 43 Ib. per square foot of floor, and 
the concrete weight 71.9 Ib. per square foot of floor, a 
total of 76.4 Ib. . 

Before concreting, stress and deflection measure- 
ments were made under loads of about 75 Ib. per square 
foot anc 185 Ib. per square foot, the latter representing 
1 110-Ib. live-load combined with full dead-load (taking 
2ecount of the weight of the concrete floor). The meas- 
ired stresses in the joist flanges agreed closely with the 
calculated stresses of about 6,300 and 15,500 lb. per 
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ies, 
square inch respectively, showing the general rv|iapjjjt, 
of the method used. ‘ 
After the concrete had been poured and allowed 
set for 23 days, the flange stresses in the beams wer, 
again measured, and were found to check the resutrs 
on the bare panels under a load corresponding to the 
concrete load, when allowance was made for the extra 
weight of the forms. Tests were then made unde; 
superimposed live-load of 110, 165, and 220 Ib. poy 
square foot. The live-load flange stresses in the joists 
under these loads were found to be 2,750, 5,100, and 
7,600 Ib. per square inch respectively. The combined 
dead- and live-load stresses therefore were: For fy] 
live-load, 9,530 (as against 15,500); for 14 times fy) 
live-load, 11,880; and for double live-load, 14,380 |p, 
per square inch, which is about 1,000 lb. per square 
inch less than the stress with only half as great a live. 
load in the bare condition of the panel. 
It is planned to make further tests on the two panels 
to see whether vibration will affect the strength of the 
steel-and-concrete combination. 


Strength of Steel Ropes on Sheaves 


N A SERIES of tests on plow steel wire hoisting 

ropes recently carried out by the Bureau of Standards 
and reported in “Technologic Paper” No. 229, the 
reduction of strength due to a rope being bent over a 
sheave was specially investigated. Ropes of £ in. to 
12 in. diameter were tested, all of them being 6x19, 
with jute or manila rope cores. Pieces of straight 
rope 6 ft. long were tested in direct tension, while 
for the sheave tests 12-ft. lengths were passed over two 
sheaves attached to the head and their ends connected 
by turnbuckles attached to sockets. The test results 
were quite consistent. The straight rope showed 
fairiy uniform efficiency (strength of rope divided by 
aggregate strength of wires) of about 85 per cent. 
The efficiency of the rope bent over sheaves ranging 
from 10 in. to 18 in. in diameter, based on the strength 
of the straight rope, ranged from 96 to 76 per cent, 
showing regular decrease as the ratio of size of sheave 
to size of rope decreased. Rated on the basis of the 
strength of the wire, the strength of the rope on 
sheaves ranged from 82 to 66 per cent. The wire of 
these ropes had a tensile strength of about 230,000 |b. 
per sq.in., with elongation about 2 per cent in 8 in, 
and reduction of area about 46 per cent. In agreement 
with previous test results it was found that the tensile 
strength of the straight rope may be expressed by the 
formula 83,000d’, where d is the diameter of the rope 
in inches. 

All of the rope tests showed a bend in the load- 
elongation curve at about two-thirds the ultifnate 
strength. Below this point the modulus of elasticity 
(based on total, not on elastic, elongation) was about 8! 
million pounds per square inch. High loads were found 
to have a decided effect in compressing the rope core 
and squeezing out of the lubricant contained in the core, 
and the report states “the one heavy load would squeeze 
out more of the lubricant from the interior of the rope 
than the working load applied many times. This lubri- 
cant cannot be easily replaced. Under the ordinary 
working load the lubricant would be squeezed out very 
slowly even if the load were to be repeated a great 
many times.” 
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Ohio Highway Mileages in 1922 


By J. PERRY SHUMAKER 
Chief Engineer, Bureau of Construction 


ohio Department of HighWays and Public Works, Columbus, O. 
SIMPLE diagram of paved road construction in 
Ohio in 1922 brings out clearly the effect of strikes 

znd embargoes on progress: When the construction 

season opened in 1922 the Bureau of Construction found 
that it had 330 miles that had not been accepted during 
the previous year. After checking up on the amount 
of money that was available for 1922 it was determined 
























May June July . Aug. Sepk Och Nov. Dec. 
ROAD CONSTRUCTION PROGRESS IN OHIO IN 1922 


that the total miles under construction would be around 
1,000 miles. The total actual miles were 1,044. 

Before a graph was drawn it was necessary to know 
the status of the 330 miles carried over and how early 
new work could be gotten under contract. April 15 
was selected as the average date of all highway awards 
for the year, but what actually happened was that 
May 15 became the average date and this retarded the 
actual completion. 

The Department was able to keep up with the pro- 
posed mileage until Sept. 1. On July 1 the curve of 
proposed completion had been beaten by 30 miles, on 
Aug. 1 the work was 20 miles ahead and on Sept. 1 it 
was four miles hehind. 


Miller Would Improve Manhattan Traffic 


Widening of some streets in the most congested 
areas, extension and connection of others to provide 
more north and south traffic lanes, pedestrian subways 
at points of greatest congestion and the revision of 
elevated structures and surface lines to provide in- 
creased ease in traffic, are essential features of a com- 
prehensive plan for relieving traffic congestion in Man- 
hattan, New York City, made public April 30 by Julius 
Miller, borough president. Specific streets together with 
the character of improvement contemplated, are given 
in the plan which Mr. Miller will soon lay before the 
Board of Estimate for authority to carry into effect. 
One of the engineering features involved is the re- 
™oval to curb lines of columns supporting the “L.” 
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Letters to the Editor 


This department aims to be a forum for the 
discussion of the views of engineers and 
contractors. The range of interest should 
be as wide as possible. Contributors are, 
therefore, asked to make their letters short. 


— 8) 


Steel Stresses and Bad Work 


Sir—Accustomed to excellent editorial counsel from the 
News-Record, one feels a distinct shock at reading advice 
that invites disaster. It is in the last paragraph on 
page 653: 

“The structural profession owes it to itself to place its 
work on a stress basis free from allowance for bad work, 
and then to fight hard for elimination of bad work.” Let 
the structural profession eliminate bad work as far as may 
be, and then make such changes in their stress basis as they 
can justly have a right to make. H. F. DUNHAM. 
New York, April 18. 





Tightening a Bridge Member by Heating 
and Upsetting 


Sir—Your issue of Mar. 22 contains an article “Tighten- 
ing Tension Bars of a Bridge by Heating and Upsetting.” 
It is no wonder to me any more why the general public 
refuses to recognize engineering as a profession, and classes 
the bridge engineer with stationary engine drivers, or 
plumbers, or carpenters. It seems to me that it is high time 
for the editorial staff of Engineering News-Record to apply 
the microscope of criticism to some of the stuff appearing 
in its pages. 

If a mechanic or a plumber had tightened the tension 
member of a bridge in the manner described, it could be 
said with justification that he didn’t know any better, but 
for a technical organizatiom to countenance any such 
quackery goes beyond the range of patience. All the years 
of patient teaching, scientific research and careful prepara- 
tion of specifications are thrown into the discard when such 
things are done—and called “ingenious.” The general 
public and many young—old, also—engineers without ex- 
perience see such things published in a publication of the 
standing and reputation of Engineering News-Record 
and take it for granted that there can be nothing tech. 
nically wrong with the method; if there was, it wouldn’t be 
published. Having seen, or having read about its being 
done in one case, on an unimportant structure, he is liable 
to attempt to do something of the same nature on an im- 
portant structure, with disastrous results and consequent 
condemnation of the whole profession by the public. 

If you could tighten the tension members of a bridge by 
any such method as that described, and get away with it, 
it would be just as logical, just as sensible—or just as 
ridiculous and absurd—to attempt to shorten the length of 
a compression member by heating and putting a kink in it. 
It wouldn’t take a bridge engineer or a testing machine to 
tell what results to expect. 

I know of one case where a so-called engineer took the 
plans for a 75-ft. wooden truss highway span and length- 
ened it out to 84 ft. in the field, and came back to the 
office glowing with the feeling that he had done something 
brilliant. When his action was condemned, he couldn’t 
understand what was wrong, and I do not believe he under- 
stands yet what was wrong, although the structure had to be 
taken down and replaced at heavy expense a comparatively 
short time afterward. In another case, a so-called enginee: 
in an executive position caused the erection of a structure 
which he called a Howe truss highway bridge of about 60-ft. 
span without taking measures to transfer the shear of the 
web diagonals to the chords. When it failed by sagging 
soon afterward and had to be repaired at heavy expense to 
the public, he couldn’t understand what was wrong with it, 
and when told what was wrong witk. it, in somewhat caustic 
language, he said: “Well, I only took an hour to design 
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that bridge, and maybe I did overlook something!” He was 
told that he had better take two hours the next time. 

The question has been asked a good many times in the 
last few years, what is the matter with - -> engineering pro- 
fession? The question is easily answered. It is the engi- 
neers themselves. When the time comes that engineers as a 
whole recognize the undeniable fact that engineering as a 
profession is an assembly of specialties; that no one engineer 
is big enough or brainy enough to be any where near pro- 
ficient in them all; that it is just as criminal for an engi- 
neer to attempt to design a bridge, or to monkey with a 
bridge, without having had the necessary training and ex- 
perience, as it is for a medical practitioner to attempt to per- 
form an intricate surgical operation without having had the 
necessary arduous years of training and experience as a 
surgeon, then and not till then will the engineering profes- 
sion get on solid ground and be recognized as such. And 
the whole proposition is solely up to engineers themselves. 
No layman is going to help them out of the morass or bog. 

Outver A. HALL, 
Designing Engineer, Alaska Road Commission. 
Juneau, Alaska, April 12. 





Sir—Thank you for the copy of Mr. Hall’s comment on 
my account of the method of tightening the truss diagonals 
on the Millport bridge over the Muscatatuck river, or heat- 
ing and upsetting, which you published in your issue of 
March 22. We of course recognized the possible danger 
from the method used and took corresponding precautions. 
The results justified our efforts, to the best of my knowl- 
edge and belief. Wo. J. Titus, 

Bridge Engineer, Indiana Highway Commission. 

Indianapolis, April 23. 





The “Mystery” of the Hot Bolt 


Sir—A few days ago, when in Atlanta, I was informed 
that there was a mysterious thing which I ought to see, on 
a bridge across the railroad near Union Station. It has 
puzzled the people for some time, and I was told that no 
one seemed to have any explanation of the phenomenon. 
The mystery was a bolt at the head of the stairway leading 
from the railroad track level to the bridge, which was said 
to be always hot, so hot that one cannot hold the hand on 
it for more than a second or two. 

On the cast iron newel post at the head of the stairs 
there is a small lug through which a bolt passes. This bolt 
connects the gaspipe handrailing to the newel post. The 
location of the greatest heat is in this lug. The bolt pass- 
ing through the lug is, of course, hot. The lug is almost 
hot enough to light a match by mere contact. The popular 
explanation is that the strain on this bolt is excessive. 
Another is that expansion and contraction cause the heat, 
by friction. Before seeing the thing I had concluded that 
the heat was due to stray current from the street car rails 
on the bridge. 

I purchased a combinction voltmeter and ammeter and 
tried this, making contact with the newel post and the hot 
bolt. The instrument registered twenty amperes of current 
shunted through it. Of course the current passing through 
the lug was probably several times as large as this. No 
doubt the cause is poor bonding of the rails on the bridge 
and the shunting of the return current, that should go 
through the rails, through the steelwork of the bridge and 
into the ground by way of this stairway. The reason for 
the heat is the high resistance of the small cast-iron lug 
and the poor electric contact where the bolt passes through 
the lug. 

Other bolts in the connections of the handrailing were 
found to be warm. The handrailing, near the foot of the 
steps, turns and connects to a building; possibly it has 
electric contact with the steelwork of the building. 

The only mystery about the thing is why it should have 
remained an alleged mystery for more than a day. But 
the case offers a cogent reason for the most careful kind 
of bonding of trolley rails, especially in the neighborhood 
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of a steel or reinforced-concrete bridge, for power!) offo. 
such as this are apt to work havoc with the stro: of . 
bridge, either by electrolysis, where moisture exi.:. or ‘e 


the generation of heat, as in this case, if the point 
ance should be a vital connection. 
Pittsburgh, April 17. 


resist. 


EDWARD Govrrey, 





Old Concrete Road in Mississippi 


Sir—The article in Engineering News-Record, April 5 
p. 619, with regard to a section of concrete road near 
Mason City, Ia., laid in 1913 and still giving good service 
reminds me of a section of concrete road in Lee County 
Mississippi, which was laid in 1914 and is still giving good 
service also. This pavement was constructed 9 ft. wide 
with a 3-ft. gravel or crushed stone shoulder on each side 
The mix was 1:2:3, and wire mesh reinforcement was used 
in a few places on fills. 

The writer who was the engineer on the work when the 
road was constructed, inspected this pavement about two 
years ago and there were not more than half a dozen cracks 
in the whole 12-mile length. Transverse joints were placed 
at about 30 ft. intervals during construction, and I might 
add that I am a firm believer in transverse joints and reip. 
forcement for any concrete road pavement. 

I think this was one of the first concrete roads of any 
length to be constructed in the South. My recollection js 
that one short section had been laid near Atlanta, Ga., at 
an earlier date. LANDON G. Situ, 

Bridge Engineer, Alabama State Highway Department. 
Montgomery, Ala., April 13, 1923. 





Engineering and Public Health 


Sir—The address by M. N. Baker on “Engineering and 
Public Health” printed in Engineering News-Record for 
March 15 was of keen interest to sanitary engineers and 
especially to public health workers. 

It is a forgivable since unpreventable fault of specialists 
in any line to over-emphasize the value of their objectives. 
Actual accomplishment of these objectives, such, for in- 
stance, as removing pollution from streams or cleansing 
water supplies, has been difficult enough in many cases to 
warrant some lack of perspective in order that a decently 
effective program might be put through. But, as Mr. Baker 
brings out in his suggested definition, engineering should 
remain engineering and should not be colored by unbalanced 
enthusiasm or develop into uneconomical propaganda. 

Many will recall the courageous action in 1910 of Dr. Por- 
ter, then State Commissioner of Health, and Theodore Hor- 
ton, engineer of the State Department of Health, in approv- 
ing plans for sedimentation, only, of the sewage of Rochester 
in the face of protests by a large section of the press, some 
of the university professors and many of the citizens of 
that city who seemed keyed up to demand sewage treat- 
ment of the nth degree. The experience at Rochester since 
then has amply justified the sound engineering judgment of 
Messrs. Kuichling, Fisher and Skinner, and the city could 
at any time, now, if necessary, build extensions to the plant 
to provide almost any degree of purification with the inter- 
est and operating funds saved since the plant was con- 
structed. 

The pendulum in sewage treatment has been steadying 
in recent years but there appears to be some disturbances 
lately with the danger that several large cities may eventu- 
ally find themselves unnecessarily overburdened. Such sit- 
uations do not tend to insure the maximum of progress. 

Rational treatment of sewage and the safeguarding of 
the quality of public water supplies must and will extend 
rapidly in the near future. The value of such improve- 
ments should not be overshadowed but I believe with Mr. 
Baker that a balancing of budgets to give greater prom! 
nence to city planning, proper housing conditions and con- 
veniences for community comfort and recreation is seriously 
worth while. H. BURDETT CLEVELAND. 

New York City, April 20. 
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News of the Week 


CURRENT EVENTS IN THE CIVIL ENGINEERING AND CONTRACTING FIELDS 


News Brevities 


The Oregon Short Line R.R. Co., has 
applied to the I.C.C. for authorization 
to construct a line 27 miles long from 
Orchard to Perkins in Ada County, 
Idaho. 


The Westinghouse Electric Manufac- 
turing Co. has announced the award to 
it of a $15,000,000 contract for the 
electrification of 215 miles of the 
Virginian Ry. between Roanoke, Va., 
and Mullins, W. Va. 


One Hundred and Fifty-One Miles 
of second track between Seligman and 
Needles on the Santa Fe will be opened 
on May 15 and 69 miles betweed Bag- 
dad and Daggett will be ready by 
Sept. 1. 


Legislation Exempting Engineers 
and surveyors who are solely officers 
or employees of a corporation engaged 
in interstate commerce from the pro- 
visions of the general business law for 
licensing engineers and surveyors, has 
been introduced into the New York 
State Legislature. 


During the Fiscal Year Ending April 
9, 1923, the St. Louis Board of Public 
Service awarded contracts for public 
improvements __ totaling $5,850,569.30 
compared with $2,802,757.93 the previ- 
ous year. During the year 35 public 
lettings, embracing 214 improvements, 
were held. 


Completion of its Program for Double 
Tracking from Omaha to Ogden, Utah, 
during 1923 is planned by the Union 
Pacific R.R. The road will also make 
minor extensions, improve existing 
tracks and buy new equipment; the 
whole program to call for an expendi- 
ture of $40,000,000. 


Two Hundred Miles of Double Track 
will be provided by an agreement which 
is being made between the Southern 
Pacific and the Western Pacific rail- 
roads. By the agreement this length 
of paralle] single track lines in Nevada 
will be consolidated into a joint section 
of double track. 


Work Will Start at Once on the 
elimination of grade crossings in that 
part of Philadelphia lying south of 
Christian St., between the Schuylkill 
and Delaware Rivers, a compact be- 
tween the city of Philadelphia and the 
railways operating in South Philadel- 
phia concerning such work having been 
completed. 


A 2,000,000-Bushel Grain Elevator 
at St. Louis, costing about $1,100,000, 
is the largest single item in the ap- 
proved program for improvement work 
on the Missouri Pacific R.R. during the 
present year. Next to this comes $927,- 
000 for shops and engine terminal 
extensions at St. Louis, Mo.; Wichita, 
Kan.; Ossawatomie, Kan., and Van 
Buren, Ark. Other improvements in- 
Volve about $1,500,000. 


Secretary of War Allocates River 
and Harbor Fund 


Definite allotment was made April 24 
by the Secretary of War of funds for 
river and harbor improvement provided 
by the War Department Appropriation 
Act approved June 30, 1922. Total al- 
lotments are $40,463,280. There is re- 
served for contingencies a sum of 
$16,126,630. These two sums make up 
the total appropriation of $56,589,910 
provided by the 1923 act. Following is 
a list of projects each of which will re- 
ceive more than $500,000: 

1. Ohio River lock and dam con- 
ons eink ree soe $5,000,000 
- East River improvement, N. Y. 2,700,000 
- Delaware River, Philadelphia 
to the sea 
- Monongahela_ River, 
and West Virginia 1,600,000 
- Houston Ship Channel, Texas. 1,100,000 
. Chesapeake and Delaware : 
1,000,000 
1,000,000 


2,000,000 
Virginia 


anal 
- Staten Island Sound 
. Mississippi River, between 
Missouri River and Minne- 
apolis 
. Coos Bay, Oregon 
- Columbia and Lower Willam- 
ette Rivers 
. Savannah Harbor 
2. Southwest Pass, Mississippi. . 
- Harbor at Sabine Pass and 
Port Arthur Canal, Texas.. 
. Mississippi River between 
Ohio and Missouri Rivers.... 
5. Waterway, Mississippi River 
to Bayou Teche 
. Wilmington Harbor 
. Jamaica Bay, N. Y. 
. Los Angeles Harbor 
. St. Mary’s River, Mich 
+ Baltimore Harbor and chan- 
nels 
21, St. Johns River, Jacksonville, 
Fla, 500,000 


on aot cobs 


900,000 
900.000 


900,000 
850,000 
$00,000 
800,000 
800,000 
675,000 
575,000 
550,000 
520,000 


Am. Soc. C. E. Pledges Support 
to Building Conference 


The American Society of Civil Engi- 
neers, through its secretary, on April 


20, sent the following telegram to 
Herbert Hoover, Secretary of Com- 
merce: 

“In view of the unusual conditions 
in the building trades the board of 
direction of the American Society of 
Civil Engineers has authorized me to 
assure you of its sincere wish to be of 
any service within its power in case 
you desire to call a conference of repre- 
sentatives of interested organizations 
which we are advised you are con- 
templating.” 


Carguinez Straits Bridge Permit 
Granted by War Department 


The War Department -has granted the 
Rodeo-Vallejo Ferry Co. permission to 
construct a cantilever bridge across 
Carquinez Straits between Vallejo and 
Valona, Calif. This is in accordance 
with the application noted in Engineer- 
ing News-Record March 22, p. 557. 
Permission was given to construct the 
preferred type, a cantilever bridge 
which calls for a central pier and two 
1,100-ft. spans. Work is to be started 
at once, it is announced, and the com- 
pletion is expected by July 4, 1925. The 
cost is estimated at $4,000,000. 


Illinois Opinion Divided 
on Good Roads Issue 


Proposed Hundred Million Bond Issue 
Fought By Commercial Interests 
—Pay-As-You-Go Policy 
Engineering News-Record Staff Report 


Good roads advocates in _ Illinois, 
formerly working together, are now 
divided into two camps over the pro- 
posed $100,000,000 bond issue. It is an 
administration measure and as_ such 
has assumed political as well as finan- 
cial and engineering aspects. In gen- 
eral the automobile, banking, financial 
and large commercial interests are 
aligned against the state officials, 
downstate politicians, farmers and resi- 
dents of the smaller towns, who have 
become impatient because of the neces- 
sary slowness in constructing the 4,800- 
mile road system authorized, with the 
$60,000,000 bond issue, in 1918. This 
is an unusual situation. Commonly it 
has been the farmer and rural tow 
taxpayer who this winter has been at 
tacking extended expenditures fo 
roads. In this instance a definite r« 
action against providing more fund: 
has come from those who are usually 
keenest for highways—the financial 
and commercial interests. 


Pay-As-You-Go PLAN 


The bankers, who are leading the op- 
position, have worked out a pay-as-you- 
go, 5-year financial program, which, in- 
cluding the $43,000,000 not expended 
of the $60,000,000, will provide $112,- 
000,000 and build the remaining 3,000 
miles yet to be constructed of the 
original 4,800-mile trunk line system, 
laid down in 1918. Further, 600 miles 
of paved road can be constructed an- 
nually, about the maximum, the bankers 
feel, which can be constructed without 
seriously clogging transportation facili- 
ties and material production and with- 
out interference with both farm and in- 
dustrial labor. In respect to the fact 
that the proposed $100,000,000 issue 
contains $70,000,000 for additional 
mileage to the system, as now laid out, 
the bankers state that it is too early to 
determine whether this mileage cannot 
be built by the ap eereree plan. 

Statements of the administration, as 
expressed by Frank T. Sheets, superin- 
tendent of cea, indicate that the 
state contemplates building 1,900 miles 
in 1923 and 1924, exhausting the avail- 
able funds aside from current revenues 
and still leaving 1,200 miles of the 
4,800-mile system uncompleted. Cur- 
rent revenue, he admits, will finish 
the system but on such a slow pro- 
gram that the final mileage will not be 
completed before 1929. Mr, Sheets 
does not believe Illinois is justified in 
waiting so long, nor that 4,800 miles is 
an adequate mileage. He therefore pro- 
poses a $100,000,000 bond issue for: an 
accelerated and enlarged program, to 
be completed in the same time as the 
4.800 mile system would be finished. 
This program would embrace a system 

(Continued on p. 806) 
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Cabinet Defers Action on 
Girand Power Project 


amediate Action on License Applica- 
tion Denied—Arizona Protest 
Is Disregarded 
Washington Correspondence 

Discussion of the Girand project at 
Diamond Creek on the Colorado River 
at the cabinet meeting on April 20 re- 
sulted in a decision that no action be 
taken at this time on the application 
for license. This led the Federal Power 
Commission, at a meeting on April 23, 
to deny the plea of Mr. Girand for 
immediate action, as reported in these 
columns last week. It had been pointed 
out to the Cabinet officers composing 
the Federal Power Commission by the 
members of the commission’s staff that 
all provisions in the Colorado River 
compact could be made conditions in 
any license issued for the Diamond 
Creek development. The action was 
taken with full knowledge that the Ari- 
zona legislature while in session had 
telegraphed the commission protesting 
vigorously against withholding action 
on the Girand application and stating 
that any such action on the part of the 
Federal Power Commission would be 
regarded as intolerable conduct in that 
it constitutes an effort of the federal 
government to coerce a sovereign state. 


DISCUSSION OF POLICY 


The Federal Power Commission first 
took up the discussion of its Colorado 
River policy at a meeting April 19. At 
that meeting, L. Ward Bannister, an 
attorney representing the Governor of 
Colorado, told the commission that 
Colorado is radically opposed to the 
granting of the Girand license until the 
Colorado River compact has been rati- 
fied. He said his state’s experience in 
the cases of Kansas vs. Colorado and 
Wyoming vs. Colorado had been so un- 
fortunate that Colorado is not willing 
to risk any further interstate litiga- 
tion if it can be avoided. He declared 
that the doctrine of an equitable divi- 
sion of water on which the compact 
was based is much sounder than the 
doctrine of prior appropriation of water 
and nothing should be allowed to inter- 
fere with the prompt application of the 
doctrine set up in the compact. 

Senator Kendrick, of Wyoming, told 
the commission that the entire history 
of irrigation in the West had been one 
of litigation. More money, he dclared, 
has been spent in lawyers’ fees than in 
project works. So as to prevent any 
repetition of irrigation litigation, in the 
development of the Colorado River, he 
urged that no chance be taken in grant- 
ing the Girand license. Senator Cam- 
eron, of Arizona, strangely enough, also 
opposed the Girand project on the 
ground that Arizona would be more 
greatly benefited by the Stetson project, 
which provides for a 1,200-ft. dam at 
Boulder Canyon, which would flood out 
the proposed Diamond Creek dam. 

In the face of the very determined 
opposition voiced at the April 19 meet- 
ing, and in deference to his fellow- 
member of the commission, Secretar 
Work, who strongly sympathized wit 
Colorado’s contention, Secretary Weeks, 
the chairman of the commission, was 
willing to forego his own judgment that 
the Girand license should be granted 
and suggested that the policy be 
threshed out at the Cabinet meeting on 
the following day. Members of the 





Zoning Restrictions Held Invalid 


A decision rendered by the Fifth 
Court of Appeals of Dallas, Tex., on 
Apr. 13, held invalid a section of the 
city building ordinance which prohibits 
the erection of business buildings in 
residential districts. The case was 
brought before the court on appeal 
from the decision of a district court 
which granted a mandatory injunction 
compelling the city to issue a building 
permit which it had refused because 
of the restriction mentioned. The de- 
cision followed a prior Supreme Court 
decision in which it was affirmed that 
“it is not the law of the land that a 
man may be deprived of the lawful use 
of his property because his tastes are 
not in accord with those of his neigh- 
bors.” The city is planning to appeal 
the case to the State Supreme Court. 


N. Y. C. Would Extend Line 


The Kanawha and West Virginia R.R. 
and the New York Central R.R. have 
applied to the Interstate Commerce 
Commission for authority to construct 
an extension of the line of the Kanawha 
and West Virginia R.R. from its pres- 
ent terminus at Swiss, eastwardly up 
the Gauley River, to the mouth of 
Meadow River, a distance of twenty 
miles, thence southwesterly up Meadow 
River to a connection with the Sewel 
Valley R.R. near Nallen, a distance of 
nine miles. 





power commission’s staff made it very 
clear that in their opinion the only 
valid argument against granting the 
Girand license is that the delay holds 
a club over Arizona. They do not share 
the optimistic opinion expressed in 
some quarters that a special session of 
the Arizona legislature will be called 
and the compact ratified promptly. 

The determination of the commission 
not to act on the Girand license applies 
with equal force to other Colorado 
River projects. Despite the very urgent 
plea made by Utah interests, and by 
the state itself, the commission has de- 
clined to take action on the preliminary 
poo asked by the Utah Power and 

ight Co., covering its Flaming Gorge 
project. The permit is essential to the 
work of exploring foundations and to 
the preparation of plans. The demand 
for power in Utah is growing at such a 
rate that a delay in the development of 
Flaming Gorge may make necessary 
the erection of steam plants at Salt 
Lake City, an alternative which is 
strongly opposed both on account of the 
higher rates which consumers would 
have to pay, and because of the aggra- 
vation of the smoke problem which 
would follow the erection of a large 
power plant. 

Apparently, too, the Flathead Lake 
power project is enmeshed in delay and 
uncertainty comparable with the Colo- 
rado River situation. The staff of the 
Federal Power Commission urged at 
the April 23 meeting of the Commission 
that the Rocky Mountain Power Co. be 
given a preliminary permit, abundantly 
safeguarded to eo the interests of 
the State of Washington, so that it 
could do the preliminary work neces- 
sary to the 270,000-hp. development 

lanned at the outlet of Flathead Lake. 

he commission decided, however, to 
withhold action until the special com- 
mission appointed by the Secretary of 
the Interior, to investigate the Columbia 
Basin plan, should report. 


Newcomen Society Officer Is 
Guest at Loree Luncheon 


L. F. Loree, president of Dela- 
ware & Hudson Company, gave « |ynch, 
eon in New York City April 20 ; 
nition of H. W. Dickinson, 


recog. 
norary 


secretary and treasurer of the Noy. 
comen Society established in Englang 
two years ago for the study of the hig. 
tory of engineering and technology, Re. 
sides Mr. Dickinson, the luncheon guests 
included some twenty-five editors and 
publishers of technical papers and rep- 


resentatives of engineering societies. 
Among the after-lunch speakers were 
H. R. Towne, past president, Am. Soc. 
M. E., and president of the Yale & 
Towne Manufacturing Co.; W. L. Saun. 
ders, past president, A.I.M.E., and 
chairman of the executive board of the 
Ingersoll-Rand Co.; David Beecroft, 
editor, Automotive Industries; and 
Fred Low, editor, Power. 

The object of the Newcomen Society 
is to collect and distribute among its 
members information regarding the 
history of engineering and technology 
and to act as a channel of communica- 
tion between members who are ep- 
gaged in this kind of historical re. 
search; to collect and preserve technica] 
and biographical material, including 
illustrations relating to engineering 
work and industrial processes; and to 
form by collaboration among its mem- 
bers a card index of published informa- 
tion on the history of engineering and 
technology. 

Membership in the society is open to 
all persons interested. The member- 
ship fee is £1 a year. Further details 
may be obtained from Mr. Dickinson, 
whose address is The Science Museum, 
London, S.W. 7, England. 


Progress on American Falls 
River Project 


The American Falls Reservoir dis- 
trict in Idaho on the Snake River will 
vote May 12 on a proposal for $2,700,- 
000 bonds to finance the district’s share 
in the construction of the dam. The 
storage required by the district will be 
300,000 acre-ft. With the subscription 
of the district a reservoir of 900,000 
acre-ft. is assured. An appropriation 
by Congress of $1,000,000 for expendi- 
ture by the U. S. Reclamation Service 
is available if expended before July 1. 
In consequence the district is making 
an effort to complete the election and 
confirmation of bonds in time to permit 
the $1,000,000 to be spent. This money 
will be used largely for right-of-way. 





Los Angeles Union Depot Case in 
U. S. Supreme Court 


‘he California Railroad Commission 
has filed a petition with the U. S. 
Supreme Court for a writ of review 
in the Los Angeles Union Terminal 
and grade crossing elimination case. 
The California Supreme Court ruled 
that the Railroad Commission had no 
jurisdiction to order the cnstruction 
of a union terminal in Los Angeles 
for the three interstate railroads enter- 
ing that city. The Commission con- 
tends that it has jurisdiction and is 
appealing to the United States Supreme 
Court to set aside the decision of the 
California Supreme Court. The case 
was noted in Engineering News- 
Record Dec. 22, 1921, p. 1039. 
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Antioch Water Case Revived 
in New Form 
action to adjudicate the 


Another J 
rights of the delta and upriver water 
ysers on the Sacramento and San 


Joaquin Rivers has been started by the 
filing of a suit by the Holland Land Co. 
and more than a hundred other plain- 
tiffs against the Williams. Irrigation 
District and some five hundred other 
users of Sacramento and San Joaquin 
river waters. The suit is similar to the 
Antioch suit noted in Engineering 
News-Record March 24, 1921, p. 513, 
and Oct. 5, 1922, p. 579 but in the new 
case the opposing interests are the 
rights of irrigators on the deltas and 
jower reaches of the river against irri- 
gators farther upstream. 

More than 400,000 acres are affected 
by the suit, all important tributaries of 
both the Sacramento and San Joaquin 
rivers are involved and the action spe- 
cifically includes practically all impor- 
tant users of water in the upper river 

istrict. 
aivhis suit was instituted after it had 
become apparent that no success would 
attend the original Antioch case in 
which the plaintiff alleged that heavy 
diversions of water upstream caused 
salt water from the bay to pollute the 
Antioch municipal water supply. An- 
tioch lost the fight in the State Supreme 
Court when that court reaffirmed a 
previous decision denying the city an 
injunction to restrain the Williams Ir- 
rigation District and other defendants 
from diverting water. A new move was 
then instituted by intervenors and delta 
land owners, in an application for per- 
mission to include 6,000 new defendants 
in the action, but this move lost when 
the Superior Court of Alameda County 
denied the motion. 


Grade Separation Is Ordered 
at St. Louis 


The Missouri State Public Service 
Commission on April 9 ordered the 
elimination of the grade crossing of the 
Wabash R.R. at Taner Ave. in St. 
Louis. The separation will be made by 
track depression rather than by track 
elevation as proposed by the railroad. 
The cost, estimated to be $538,000, will 
be borne 40 per cent by the city and 60 
per cent by the Wabash R.R. Co. This 
is the first step in a more comprehen- 
sive plan for doing away with five im- 
portant grade crossings on the Wabash 
in St. Louis, and is the result of nearly 
twelve years of discussion. 


Minnesota Road Program Held Up 


Minnesota’s highway program has re- 
ceived a setback due to the failure of the 
recently-adjourned legislature to pro- 
vide for a $10,000,000 bond issue this 
year and for a like issue next year for 
trunk highway improvement. The high- 
way department will now have only the 
proceeds of the motor vehicle tax for 
construction and maintenance. This 
year the sum expected is about $6,500,- 
000. Of this only $1,000,000 will be 
usable for new construction, but an 
equal amount will be obtained from the 
ederal government. Of this $2,000,- 
000, three-fourths will be applied on 
contracts let last winter. 

Defeat of the $20,000,000 bond pro- 
tae will necessitate a reduction in the 
pe way department’s force at its St. 
aul headquarters and in the field. 


Columbia Basin Project Field 
Work to Be Begun 


Definite steps are to be taken during 
the coming week in the investigation of 
the Columbia River Basin reclamation 
project in Washington. Assistant Sec- 
retary of the Interior Goodwin, a mem- 
ber of the commission named by the 
Secretary of the Interior to conduct the 
investigation, will leave for Spokane, 
Wash., within the next few days where 
he will meet Director A. P. Davis, of 
the Reclamation Service, for the pur- 
pose of outlining plans for the field 
work. Four field investigators have 
been named to meet with the two com- 
missioners in the field. Following this 
conference the field investigation will 
be started and will be continued until 
all necessary data have been compiled 
for the proposed irrigation of the Co- 
lumbia River Basin. These field in- 
vestigators are Homer J. Gault, engi- 
neer in charge of the Reclamation Serv- 
ice; Kirk Bryan, geologist of the Geo- 
logical Survey; Glenn L. Parker, 
hydraulic engineer of the Geological 
Survey, and A. T. Strahorn, soil expert 
of the Department of Agriculture. 


South Carolina Reorganizes 
Highway Engineering Force 


The engineering forces of the South 
Carolina State Highway Department 
were generally reorganized at a meet- 
ing of the State Highway Commission 
here, the changes made by the highway 
engineer, Charles H. Moorefield, being 
confirmed by that body. The changes 
were made possible by the appropria- 
tion of more money by the general 
assembly for the department. 

The new organization will be as fol- 
lows: N.S. Anderson, chief of construc- 
tion; Ambrose Harwell, chief of mainte- 
nance; W. C. Cathey, E. D. Sloan, J. M. 
Martin and W. K. Beckham, division 
engineers, having charge of the four 
districts into which the state is divided; 
Robert King, equipment engineer and 
J. C. Perrin, resident engineer. 


Wilson Dam Construction Work 
Keeps Up with Estimate 
Washington Correspondence 


Work on the Wilson Dam at Muscle 
Shoals is 40 per cent complete. Prog- 
ress is closely following the prelimi- 
nary estimate. In March 34,586 cu.yd. 
of concrete were put in, of which 17,293 
cu.yd. went into the dam, 17,000 into 
the power house, and the remainder 
into the lock. 

Working conditions have been par- 
ticularly favorable. There have been 
few days with rainfall enough to inter- 
fere with work, and no high water. 
Labor turnover has been small and the 
productivity of labor is much higher 
than two years ago. There has been no 
trouble in getting materials, since sand 
and aggregate are being secured locally 
by the regular working force and there 
has been no difficulty in maintaining an 
ample reserve of cement, the only ma- 
terial shipped in. 


Wisconsin Societies to Co-operate 


A recent conference of the presidents 
of the Engineering Society of Wiscon- 
sin, the Madison Technical Club, the 
Engineers Society of Milwaukee and 
the Milwaukee chapter of the American 
Association of Engineers resulted in 
recommending the organization of a 
joint committee consisting of one mem- 
ber from each of the the various engi- 
neering societies in the state, which 
committee will work on matters con- 
cerning the engineering profession in 
general. It has been recommended that 
the Wisconsin society appoint its rep- 
resentative, inform the other societies 
of its action, and take the initiative in 
calling together the various representa- 
tives. The president has appointed 
Jerry Donahue, Sheboygan, Wis., as this 
society’s member of the joint commit- 
tee. The Engineers Society of Mil- 
waukee has also taken action and has 
appointed J. C. Pinney, dean of the col- 
lege of engineering at Marquette Uni- 
versity, Milwaukee, Wis. 





Railroad Construction in the Bolivian Andes 































































ONSIDERABLE construction work 

is being done in South America by 
engineers and contracting organizations 
from the United States. Among New 
York firms engaged in South American 
work is the Ulen Contracting Corp. The 
view herewith shows a pile trestle being 









‘built in the Bolivian Andes on the 


Villaz6n-Atocha Ry. When completed 
this line will make rail travel possible 
from Euenos Aires to Peru. J. B. 
Cameron, of the Ulen company, who 
furnished the picture reproduced above, is 
chief engineer of construction on this line. 
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Court Upholds Federal Assess- 
ment on Arizona Project 


The assessment of $75 an acre on 
land within the Yuma Irrigation Proj- 
ect, in Arizona, which was declared by 
the Secretary of the Interior in 1917, 
was clearly in accordance with the law 
and the contract, according to a de- 
cision rendered by the United States 
Supreme Court April 30, in the case of 
the Yuma County Water Users Associa- 
tion against officials of the Reclamation 
Service. 

The project was started in 1904. Un- 
official estimates placed the cost of a 
dam across the Colorado River and 
other works at a figure which would 
bring an assessment of approximately 
$35 an acre. Great difficulties were 
encountered in the construction works, 
and the contractor abandoned the con- 
tract, which was completed by the 
Federal government at a cost more 
than double the unofficial estimates. 
When the Secretary issued his order 
assessing $75 an acre, the landowners, 
through their association, brought: suit, 
claiming that $35.28 an acre was the 
contract assessment. The lower courts, 
and the Supreme Court, held that the 
preliminary estimates of cost were un- 
official and not part of a contract. 


Illinois Opinion Divided 
on Good Roads Issue 


(Continued from p. 803) 

of 7,300 or 7,800 miles, harmonizing 
with the 7 per cent provision in the 
federal aid law. Due to the increased 
number of motor cars over the number 
estimated when the former issue was 
put through, there is sufficient revenue 
to pay interest and sinking funds to 
amortize both old and new issues. The 
new bonds, like the old ones, would be 
20-year serials. All the arguments de- 
veloped in the eight years’ campaign 
for the $60,000,000 issue hold for the 
new issue, says Mr. Sheets. The new 
program will establish a definite busi- 
ness neg for the next few years and 
thereby greatly reduce the overhead. 
Should the legislature pass the bill the 
people must still vote on it, the earliest 
opportunity being the fall of 1924, thus 
not making the money available before 
the 1925 season. 

With an additional $100,000,000 for 
roads the bonded indebtedness of the 
state is greatly increased. There are 
now in addition to the $60,000,000 road 
bond issue, a $20,000,000 obligation. for 
water-way bonds and $55,000,000 for a 
soldiers’ bonus. While the road bonds 
are paid from the automobile license 
fees, nevertheless it is the state’s credit 
and taxing ability which are behind the 
bonds. Taxes have doubled in the last 
5 or 6 years. The average voter is 
much more responsive to demands for 
economy in the conduct of government 
than he was a few years ago. He re- 
members all too vividly his doubled tax. 

The plan in dispute is one to submit 
to these voters the decision whether a 
debt of $100,000,000 shall be assumed 
not merely to complete the planned sys- 
tem of 4,200 miles but to increase this 
system by an additional 2,000 to 3,000 
miles. Leaving consideration of whether 
a larger system is needed until another 
time, it seems plain that the logical 
action is for the legislature to put the 
present question before the people, who 
praeeee the right to decide and not the 

ankers, administration or legislature. 









San Francisco Bay Bridge 
Contract Is Let 


| The Webb San Francisco Bay 
Bridge Co., which holds the franchise 
| for a six-mile bridge across the south 
|end of San Francisco Bay from San 
| Mateo, on April 27 awarded the ‘con- 
tract for building the bridge to the 
Coast Construction Co. for $10,000,- 
000. This includes seven miles of | 
approach roadway. The company | 


has filed a $1,000,000 bond to guar- | 
antee faithful performance of the| 
work which is to start immediately | 
and is to be completed in three years. | 
For a distance of one mile the water | 
|is 40 ft. deep and this will be bridged | 
|by a 200-ft. lift span and arches | 


| of 250-ft. span. Shorter concrete 
| arches will be used for two half mile 
|approaches and the remaining four | 
|miles will consist of trestle or fill. | 
|The roadway is to be 60 ft. wide. 


Prof. Whipple to Retire from the 
Massachusetts Health Council 


George C. Whipple, professor of 
sanitary engineering at Harvard Uni- 
versity, has informed the Governor of 
Massachusetts that on the expiration of 
his present term of membership, 
May 1, on the Massachusetts Public 
Health Council of the State Depart- 
ment of Health he wishes to retire from 
the service. This action has been taken 
in order that Prof. Whipple may have 
more opportunity to devote to profes- 
sional work on one hand and to teach- 
ing on the other. 

Prof. Whipple informs Engineering 
News-Record that he has considered it 
inappropriate to accept any profes- 
sional engagement in Massachusetts 
during the nine years he has been a 
member of the Public Health Council. 
Hereafter he expects to do more pri- 
vate work, but in so far as possible, 
he states, this will be done in associa- 
tion with other engineers rather than 
in competition with them, as it seems 
to Prof. Whipple that “this should be 
the true attitude of a college professor 
toward his engineering colleagues.” 





Boulevard Slide in Pittsburgh to 
Be Taken Into Court 


Announcement by the Pennsylvania 
R.R. last week stated that the company 
will bring suit against Pittsburgh for 
damage and expenses caused by the 
Jones Hollow slide along Bigelow 
Boulevard two years ago. As reported 
in Engineering News-Record Nov. 25, 
1920, p. 1058, the railroad temporarily 
lost the use of half a dozen or more 
tracks and was put to large expense in 
the emergency work necessary to keep 
pace with the progress of the slide and 
ultimately remove the material that 
flowed out on the tracks. After the 
slide was stopped, the railroad company 
filed a claim with the city for about 
$1,000,000 damages, but the city 
authorities tabled the claim. Sub- 
sequent conferences on the claim came 
to nothing, and it is now planned to 
settle the question of liability in the 
courts. The city regarded the slide 
as an Act of God, and considere 1 itself 
absolved from liability by this fact. 
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Testing Materials Society 
Announces Program 


The program for the annua 
of the Ameriean Society f. Testine 
Materials has just been announced. 1 
will last from Monday, June 09: 
through Friday, June 29. The morn’ 
ing and afternoon of Monday wij} }, 
devoted to committee meetings, 
first session Monday evening js 
non-ferrous metals and alloys, 
Tuesday there will be three sessions. 
in the morning, on corrosion, fatigue 
of metals and magnetic analysis: 
the afternoon, on wrought and cay 
iron, coal and coke, and heat trea. 
ment, the early part of the evening 
being devoted to the presidential aq. 
dress and the latter part to an informa] 
dance and smoker. ; 
. On Wednesday, the morning session 
is on steel and methods of testing and 
the evening session on a symposium of 
consistency and testing of glue. There 
will be no afternoon meeting, (p> 
Thursday, the morning meeting js oy 
road materials, waterproofing and 
thermometers; the afternoon meeting 
on timber, rubber and textiles, and jn 
the evening there will be simultaneous 
sessions—one on preservative coatings 
and the other on cement, lime, gypsum 
and ceramics, and nomenclature. On 
Friday there will be two morning ses. 
sions—one on petroleum products, elec. 
trical insulating materials, and slate 
and the other on concrete. The after. 
noon will be devoted to a golf and tennis 
tournament, and the evening a final 
meeting at which there will be dis. 
cussed a symposium: What properties 
of and methods of making concrete re- 
quire further investigation? 

Important papers to be presented in- 
clude “Endurance Properties of Steel: 
Their Relation to Other Physical Prop- 
erties and to Chemical Composition,” 
by D. J. McAdam, Jr.; “A New 

ethod of Magnetic Inspection,” by 
A. V. de Forest; a topical discussion 
“Is It Desirable to Include Chemical 
Requirements in Cast-Iron Specifica- 
tions?”; and studies on the use of cal- 
cium chloride in concrete. 

The nominating committee has an- 
nounced the regular nominations for 
officers as follows: President, Guilliaem 
Aertsen, Midvale Steel & Ordnance 
Co., Chicago; vice-president, W. H. 
Fulweiler, chief chemist, United Gas 
Improvement Co., Philadelphia; for 
members of the executive committee, 
J. B. Chubb, Universal Portland Ce- 
ment Co., Chicago; T. G. Delbridge, 
Atlantic Refining Co., Philadelphia; 
H. L. Scott, Henry L. Scott & Co. 
Providence, R. I.; P. H. Walker, U. S. 
— of Standards, Washington, 


meeting 


and the 


In 


Contractor Liable for Extra Cost 
on Galveston Causeway 


The decision of the District Court 
and of the Court of Appeals that the 
Galveston Causeway Construction Co. 
(formerly Larkin & Sangster, Inc.) and 
its surety, the United States Fidelity & 
Guaranty Co., must pay the Galveston, 
Harrisburg & San Antonie Ry. Co. an¢ 
other railroads $652,626 for excess Cost 
of the causeway connecting Galveston 
Island with the mainland of Texas wil! 
stand, the U. S. Supreme Court having 
denied a petition for a writ of certioral 
April 30. 
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Engineering Societies 
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Calendar 


- 
Annual Meetings 








AMERICAN ASSOCIATION OF EN- 
ie GINEERS, Chicago; Annual Con- 
vention, Norfolk, Va., May 7-9. 
NATIONAL FIRE PROTECTION AS- 
~~" SOCIATION ; Boston ; Annual 
Meeting, Chicago, May 8-10. 
NATIONAL HIGHWAY TRAFFIC 
“ASSOCIATION, New York; An- 

nual Meeting, New York, May 10. 
\MERICAN ROAD BUILDERS AS- 
“SOCIATION, New York; Annual 
Meeting, New York, May 15. 
| soCIETY FOR THE PROMOTION OF 
| -— ENGINEERING EDUCATION ; 


Annual Convention, Ithaca, N. Y., 
June 20-23. 
| AMERICAN WATER WORKS ASSO- 
CIATION, New York City; An- 
nual Convention, Detroit, Mich., 
| May 21-25. 
| AMERICAN SOCIETY FOR TEST- 
| “° ING MATERIALS, Philadelphia ; 
Aunual Meeting, Atlantic City, 
N. J., June 25-29. 





The Société des Ingenieurs Civils de 
France, Section Americaine, will hold a 
joint meeting with the four founder so- 
cieties on May 4 at the Engineering So- 
cieties Building, New York City. The 
occasion is the 75th anniversary of the 
founding of the French society. 


The Utah Society of Engineers, at 
its regular meeting, April 18, had 
as its principal speaker Brig. Gen. 
U. G. McAlexander, U. S. Army, who 
spoke on the engineering features of 
the second battle of the Marne. Brig. 
Gen. McAlexander, at the opening of 
the war a colonel, commanded the 38th 
Infantry which held a pivot position at 
Chateau-Thierry. 


The Colorado Society of Engineers at 
its recent discussion of municipal affairs 
had as its principal speaker Professor 
E. H. Gardner, marketing and advertis- 
ing expert of the University of Wis- 
consin. 


_—_—_—— 


Personal Notes 
SVS 
E. P. Lams, formerly with the 


Jahncke Dry Dock Co., of New Orleans, 
La., has been appointed district man- 
ager of the Trans-Continental Engi- 
neering Company’s New Orleans office. 


CHarLes A, PatTeRsoN, formerly 
town and city engineer of Torrington, 
Conn., has recently opened an office in 
the Chamber of Commerce Building 
that city, to engage in the practice of 
engineering and architecture. 

Joun M. Betknap, for the past 
seven years connected with the engi- 
neering department of the Lord Con- 
struction Co., New York City, has re- 
signed to accept a position as resident 
engineer for the Terry & Tench Co. 
on the construction of the Bear 
Mountain-Hudson River bridge and 
weuray approaches at \ Peekskill, 


ARTHUR J. BENLINE has reopened 
consulting offices at 1910 Webster 
Ave., New York City, where he will 
again practice architectural and struc- 
tural engineering. 

WALTER CLEMENS GERNT, formerly 
with the H. J. Clemens Co., of Detroit, 
Michigan, has become associated with 
J. French Paddock and _ associates, 
Detroit, civil, architectural and land- 
scape engineers. Mr. Gernt will act 
as general manager and will specialize 
in design and installation of water- 
works, and hydraulic equipment. 

CARL G. YARLING has been appointed 
assistant engineer of Kokomo, Ind., 
under Charles L. Sellers, as city civil 
engineer, appointment to become ef- 
fective May 1. FRED DAVENPORT, who 
was employed by the city as special 
engineer for the construction of the 
large Washington street sewer in 1921, 
was appointed surpervising engineer to 
assist Mr. Yarling in carrying through 
the heavy street building program al- 
ready begun this year. 


Cot. WILLIAM B. GREELEY, chief 
forester, U. S. Forest Service, has been 
awarded a Distinguished Service Medal 
by the War Department. Col. Greeley 
supervised the operations of all forestry 
troops in France and was awarded the 
Legion of Honor by the French Govern- 
ment and the Distinguished Service 
Order by Great Britain. 

M. C. NOoBLE, recently appointed, 
chief, bureau of roads and bridges, 
Nebraska Department of Public Works, 
has been in road work in the Middle 
West for a number of years. He was 
graduated from Iowa State College, 
from which institution he secured a civil 
engineering degree, and after gradua- 
tion spent a year on land drainage in 
Minnesota and Iowa. During the next 
three years he engaged in road, bridge, 
drainage and land surveying work in 
Iowa. During the war he was a first 
lieutenant in the Coast Artillery Corps, 
spending fourteen months overseas. 
Upon his return he was made project 
engineer with the Nebraska Department 
of Public Works and later became as- 
sistant division engineer. Previous to 
his appointment as chief of the bureau 
of roads and bridges he was division 
engineer with the Nebraska Depart- 
ment of Public Works. 


Pau E. GREEN, consulting engineer, 
Chicago, has been appointed by the 
finance committee of the Chicago City 
Council to investigate and report on all 
street pavements laid in 1922. An ap- 
propriation of $40,000 is available for 
the work. 


COLONEL CHARLES KELLER, whose 
resignation as Engineer Commissioner 
of the District of Columbia was noted 
in these columns recently, has become 
associated with the Byllesby Engineer- 
ing & Management Corp. He is now on 
the ground as business manager of the 
El Dorado hydro-electric project, under 
construction by the Western States Gas 
& Electric Co. in the Sierras near 
Placerville, Calif. 


H. A. VAN NORMAN, assistant engi- 
neer in the bureau of water-works and 
supply of the Los Angeles, Calif., 
board of public works, has been ap- 
pointed special consulting engineer to 
advise the board on sewer construction 
work under a recently voted bond issue 
of $12,000,000. Mr. Van Norman was 
division engineer on the construction of 
the Los Angeles aqueduct and later 


was in charge of the Owens Valley and 
part of the Mojave divisions where the 
large steel siphons were constructed. 

C. N. PuHi.uips, formerly office engi- 
neer for the Miami Conservancy Dis- 
trict, Dayton, Ohio, has accepted a po- 
sition with the Electric Bond and Share 
Co. of New York. Mr. Phillips was 
associated with the flood-prevention 
work for six and one-half years as field 
engineer in charge of preliminary sur- 
veys, and, during the construction 
period, as office engineer, acting as per- 
sonal assistant to the chief engineer, 
Arthur E. Morgan, and Charles H. 
Paul, his successor. 


Obituary 
CY 


JOHN G. RODGERS, vice-president of 
the Pennsyivania R.R., in charge of the 
northwestern region and located at Chi- 
cago, died April 11 at Camden, S. C. 
He was born in Philadelphia, Pa., in 
1865. In 1882 he entered the service 
of the Pennsylvania R.R. as rodman 
and became an assistant engineer, but 
later went into the operating depart- 
ment. 


Henry A. Youne, of the consulting 
engineering firm of Young & Hyde, Inc., 
New York City, died at his home in 
Maplewood, N. J., April 23. Mr. Young 
had been engaged in the design and con- 
struction of fortifications in the United 
States Engineering Department, and 
later as engineer in the United States 
Reclamation Service. He was identified 
with the construction of the Huntley 
Irrigation Unit, at Huntley, Montana. 
In 1906 he took charge of the design 
and construction of a water supply sys- 
tem for the City of Camaguey, Cuba, 
and shortly after his return to New 
York in 1909 formed the firm of Young 
& Hyde, Inc. 

Max Gary, the well-known German 
cement expert and professor, died in 
Berlin on April 9 in his sixty-fourth 
year. Prof. Gary was connected with 
the government testing laboratory at 
Dahlem, Berlin, for many years. His 
investigations into cement are among 
the best known of the German studies. 
He was in this country in 1912 attend- 
ing the last meeting of the Inter- 
national Association for Testing Ma- 
terials. 

Dr. S. S. WHEELER, one of the 
founders of the United Engineering 
Society and former president of the 
American Institute of Electrical Engi- 
neers, died at his home in New York, 
April 20, aged 64 years. Dr. Wheeler, 
educated at Columbia College, New 
York City, was given an honorary de- 
gree of Doctor of Science by Hobart 
College and Master of Science by 
Columbia University. He was one of 
the early associates of Thomas A. Edi- 
son, being the designer and manufac- 
turer of one of the first successful small 
motors made. At the time of his death 
he was at the head of the Crocker- 
Wheeler Co., Ampere, N. J., large 
manufacturers of electrical machinery. 


W. J. Murpuy, builder of the Ari- 
zona canal, which irrigates half of the 
acreage of the Salt River valley, and 
for years connected with railroad con- 
struction in the southwest, died at 
Phoenix, Ariz., April 17, at the age of 
84. He was born in New Hartford, 




















Asphalt Producers Confer on 
Fewer Varieties 


Meeting at Department of Commerce 
Lays Foundation for Waste 
Elimination Program 


N LINE with Secretary of Commerce 

Hoover’s program for the elimination 
of waste in industry producers of 
asphalt for paving work, representing 
a large percentage of the country’s 
yearly output, met in a preliminary 
conference with the Division of Simpli- 
fied Practice of the Department of 
Commerce in Washington April 24, en- 
dorsed the general principle of reducing 
excess varieties of their product, fixed 
May 28 as the date of a general con- 
ference of producers and users of 
asphalt, the latter to be represented 
by delegates from the principle engi- 
neering societies and _ specification- 
making bodies in the road and paving 
field, and recommended as a basis for 
diseussion at the forthcoming meeting 
the penetration limits for asphalt em- 
bodied in the tentative specifications of 
the American Society for Testing Ma- 
terials. The producers also agreed 
unanimously to submit to the Depart- 
ment of Commerce before the next 
meeting figures, in percentages of ship- 
ments during 1922, indicating the 
range of varieties of asphalt for road 
work they were called upon to pro- 
duce. Last week’s meeting, arranged 
between the Asphalt Association of 
New York and the Department of 
Commerce, followed a presentation of 
the case for fewer grades of asphalt 
and a subsequent discussion both by 
users and producers published recently 
in Engineering News-Record. 


NEEDLESS WASTE IN PRESENT PRACTICE 


The preliminary conference was at- 
tended by representatives of the lead- 
ing producing companies and was 
opened by William A. Durgin, chief of 
the Commerce Department’s Division 
of Simplified Practice, who explained 
the general features of Mr. Hoover’s 
program of waste elimination in indus- 
try. R. M. Hudson, Mr. Durgin’s as- 
sistant, presided at the session. J. R. 
Draney, U. S. Asphalt Refining Co., 
New York, outlined the history of at- 
tempts at reducing the number of 
grades of asphalt called for in road 
and paving specifications, emphasizing 
the point that in different sections of 
the country different penetration limits 
were demanded for material under 
identical conditions of traffic and tem- 
perature. Present practice, he stated, 
results in a needless waste of labor at 
the refineries, requires excessive stor- 
age and increases capital costs. 

Supplementing Mr. Draney’s_re- 
marks, Prevost Hubbard of the As- 
phalt Association referred to the work 
on simplification of grades done by the 
U. S. Bureau of Public Roads, the 
Asphalt Association, and the American 
Society for Testing Materials. The 
latter organization now has tentative 
specifications which confine the grades, 


From the Manufacturer's Point of View 


A Point of Contact 
Between Maker and User of 
Construction Equipment and Materials 
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To Sell Universal Cement by Bag 
Instead of Barrel 


Beginning June 1, Universal port- 
land cement will be sold and invoiced 
by the sack instead of by the barrel. 
This change, the company announces, 
is made only after sending an inquiry 
to thousands of cement buyers, includ- 
ing dealers, contractors, architects and 
engineers, large industrial concerns 
and others. The replies were over- 
whelmingly in favor of the change. 





as determined by penetration, to eight. 
About one-half of the country’s asphalt 
tonnage, Mr. Hubbard pointed out, 
goes into paving work and the re- 
mainder into roofing and manufactured 
products. 


CoL. COMPTON PRESENTS DATA 


As a basis for discussion, Col. R. 
Keith Compton, chairman, Paving 
Commission, Baltimore, presented the 
results of a questionnaire sent out in 
November and December, 1922, to cities 
and state highway departments asking 
for a statement of penetration limits 
specified for various types of asphalt 
pavement, including asphalt macadam, 
asphaltic concrete (coarse aggre- 
gate), asphaltic concrete (fine ag- 
gregate), and sheet asphalt. For 
asphalt macadam 338 different sets of 
penetration limits were reported; for 
asphaltic concrete (coarse aggregate), 
25; for asphaltic concrete (fine aggre- 
gate) 27; and for sheet asphalt, 49. 
Col. Compton’s figures were regarded 
as convincing evidence of an oppor- 
tunity for simplification. 

What the present demand for 
varieties means in the way of added 
expense at the refineries was explained 
by Herbert Spencer, of the Standard 
Oil Co. of New Jersey, who referred 
to such items as addi’ ‘nal pumps and 
pipe lines, storage facilities, land and 

neral overhead expense. The state 

ighway departments, it was pointed 

out, call for a greater variety of 
asphalt grades than do other con- 
sumers. 

Speaking for the Texas Co., William 
H. Kershaw told how his organization 
had met demands for large tonnages 
during 1922 with 5 standard consis- 
tencies based on a penetration scale of 
40-50; 50-60; 60-70; 90-100; 115-130. 
In addition, another grade for paving 
block filler was produced. Mr. Ker- 
shaw endorsed the 8 ranges of pene- 
tration embodied in the tentative speci- 
fications of the American Society for 
Testing Materials. 

C. N. Forrest, of the Barber Asphalt 
Co., Maurer, N. J., stated that the limit 
of accuracy of the penetration test is 
4 to 5 points, so that specified ranges 
involving differences of one or two 

oints are a needless refinement. R. S. 

ownsend, of the Atlantic Refining Co., 
Philadelphia, believed that six or seven 
asphalt grades for paving and road 
work, with an additional grade for 
block filler, would meet all reasonable 
requirements. L. M. Law, of the New 
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To Simplify Sewer Pipe 
Washington Correspond: 
A survey of types and y 


sewer pipe, drain tile and sj: aes 
linings and specials and wa!) coping, 
and specials looking toward e|jy ination 
of excess types is to be undertaken by 
the Eastern Clay Products Association 
and the Clay Products Association “A 
meeting of all interests concerned wi 


be held Oct. 22 to consider the resy)i. 
of the surveys. This is the result of , 
preliminary conference on the subject 
held April 23 with the Division of Sim. 
plified Practice of the Department o; 
Commerce. ; 

The conference decided to have the 
two associations make a survey of the 
field in the materials mentioned, using 
the data each now has and filling in a: 
is required, and to submit the results 
to a final conference Oct. 22. 





es 


Orleans Refining Co., told that during 
1922 his organization had been able ¢, 
fill 52 per cent of its orders with 5 
grades of material; the remaining 4s 
per cent had required 20 different pene. 
tration ranges. 


ENGINEERS AT SECOND CONFERENCE 


On motion by Mr. Kershaw, it was 

decided to limit the scope of the pro- 
posed program for eliminating varieties 
to asphalt for paving, excluding road 
oils and _ surfacing materials and 
asphalt used for roofing. A motion also 
was passed putting the industry, as 
represented at the meeting, on record 
as desiring to reduce varieties of 
asphalt used for paving purposes. 
_ After further discussion the meet- 
ing unanimously adopted a resolution 
recommending as the basis for discus- 
sion at the May 28 meeting the scale 
of 8 penetration limits for paving as- 
phalt included in the tentative specifi- 
cations of the American Society for 
Testing Materials. The penetration 
scale referred to is as follows: 25-30; 
30-40; 40-50; 50-60; 60-70; 70-90; 
90-120; 120-150; or a total of eight 
grades. (The first two limits have 
been recommended by Committee D-4 
but not yet adopted as tentative.) 

At the forthcoming meeting on May 
28, the following organizations, in ad- 
dition to the producing companies, will 
be invited to send _ representatives: 
American Society for Testing Ma- 
terials; American Society of Municipal 
Improvements; American Association 
of State Highway Officials; American 
Society of Civil Engineers. In addition. 
it is planned to rve representation 
from the U. S. Bu _ of Public Roads, 
the United States Chamber of Com- 
merce, and the engineering press. 

Those who attended the April 24 
meeting were: William A. Durgin and 
R. M. Hudson, Division of Simplified 
Practice, Department of Commerce; 
Herbert Spencer, Standard Oil Co. of 
New Jersey; J. R. Draney, U. S. As 

halt Refining Co.; C. N. Forrest, 

arber Asphalt Co.; Prevost Hubbard 
and J. E. Pennybacker, the Asphalt 
Association; Irvin K. Giles and R. 5. 
Townsend, Atlantic Refining Co.; Ben- 
ton L. Boye, Standard Oil Co. of New 
York; W. H. Kershaw, the Texas Co.; 
L. M. Law, New Orleans Refining ©.; 
E. W. McCullough, U. S. Chamber of 
Commerce; Col. R. Keith Compton, Bal- 
timore Paving Commission; and | 
Tomlin, Jr., associate editor, Pngimeer 
ing News-Record. 
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Argue Trade Data Exchange 
Case Before Supreme Court 


es of Price Agreements and Trade 
Association Activities Involved 
in Government Appeal 

Washington Correspondence 

Arguments were presented April 25 
and 26 before the United States 
Supreme Court in the case of the gov- 
ernment against the American Linseed 
Oi] Co. and others, involving the right 
of business to exchange trade informa- 
tion through associations or through 
private bureaus acting as clearing 
houses for such data. The case is 
considered to be the most important to 
trade associations since the hardwood 
lumber case, but it involves different 
questions than the latter. 

The Federal government alleged that 
by exchanging various forms of infor- 
mation which were distributed as 
statistics by the Armstrong Bureau of 
Related Industries the defendant lin- 
seed oil companies created a condition 
tending to prevent competition in prices 
of their product. The United States 
District Court for Northern Illinois, 
where the suit originally was _ insti- 
tuted in 1921, held for the defendants 
and ordered the suit dismissed, the gov- 
ernment appealing. 

In arguing before the Supreme Court, 
Special Assistant Attorney General 
James A. Fowler declared that daily 
and instantaneous price reports were 
sent the bureau by the linseed oil mem- 
bers, and relayed back to the members 
by the bureau, and charged that each 
day each member knew the prices 
quoted by his competitors. 


Issu 


Lakewood Wins Appeal on Carr 
Finishing Machine Patents 


In an opinion just rendered by Judge 
Page, the U. S. Circuit Court of Ap- 
peals for the Seventh Circuit has upheld 
the validity of the Carr strike-off and 
tamper patents for concrete-road fin- 
ishing machines, manufactured by the 
Lakewood Engineering Co., Cleveland, 
and has declared the Maxon finishing 
machine an infringement. The decision 
just rendered reverses the ruling of the 
lower court which dismissed the Lake- 
wood Company’sclaims. The principals 
in the case were Edward G. Carr and 
the Lakewood Engineering Co., against 
Glenway Maxon, Jr. The opinion of 
the Court of Appeals concludes with 
this statement: “The claims of both 
Carr patents are valid and infringed, 
and the decree is reversed with the 
direction to enter a decree for an in- 
Junction and accounting.” 

In discussing the rival claims the 
Court said: “In 1920, appellee, 
[Maxon] a former employee of Carr, 
made the machine complained of and 
put it into use. Appellee’s description 
of his machine shows clearly that there 
's no substantial difference between it 
and appellants’ [Lakewood’s] machine. 
The chief claim of difference is that, 
whereas appellants’ tamper has a quick 
up-and-down motion, the tamper in ap- 
pellee’s machine drops until it comes 
'n contact with the road, and, as the 
piston comes up in the cylinder, the 
pressure is built up and forces down the 
whe until it reaches the limit of its 
B ‘e, which is the top of the forms. 

y this alleged operation, it is urged 








that specs escapes infringement of 
the vibratory element in appellants’ 
claims. . . . As the whole move- 
ment [of the Maxon tamper] is made 
by the regular uninterrupted motion of 
the engine, transmitted through its 
crank-shaft and the piston attached 
thereto, the movement of the tamper 
must have the same regularity and can- 
not go down slowly and come up quickly 
as claimed. There is no difference be- 
tween the operation of the tampers 
in the two machines, and we are of 
opinion that infringement is clearly 
shown.” 


Space for Water-Works Exhibit 
at Detroit Over-Subscribed 


Water-works manufacturers have 
over-subscribed the space available for 
exhibits in connection with the annual 
convention, in Detroit, of the American 
Water Works Association, May 21-25. 
In order to take care of all applications 
the exhibit committee, of which George 
McKay, Jr., is chairman, has been 
compelled to reduce the amount of space 
desired by exhibitors wanting more 
than two booths. 


_—_ 
Business Notes 
———— ee} 


Service Morors, INc., a Delaware 
corporation, has taken over the busi- 
ness of the Service Motor Truck Co., 
Wabash, Ind., and will continue to 
build motor trucks and railroad motor 
coaches. This is a result of the re- 
organization plans started last Novem- 
ber and is said to assure adequate 
capital to meet all needs for manufac- 
turing and further expansion. Paul 
Moore is president and general man- 
ager of the organization. 


Bucyrus Co., South Milwaukee, Wis., 
announces the appointment of W. M. 
Myers as works manager, effective last 
month. Mr. Myers is a native of Rich- 
mond, Va., and has served with the 
American Locomotive Co., the Baldwin 
Locomotive Works and the Lima Loco- 
motive Works. He resigned from the 
last named company to accept a com- 
mission as officer in the Ordnance De- 
partment of the Army in 1917. At the 
close of the war he was commissioned 
in the Ordnance Department of the 
regular Army and was stationed at the 
Watertown Arsenal. 


FLoyp C. FuRLOW, president, the Otis 
Elevator Co., died April 26 in New 
York. He was 46 years old and had 
been connected with the Otis company 
for 18 years; he was made president 
five years ago. He was educated at 
Georgia Institute of Technology and 
at Worcester Polytechnic Institute. 
For several years he pursued the pro- 
fession of consulting engineer at At- 
lanta and at the same time was a lec- 
turer in experimental engineering at 
Georgia Tech. In 1902 he was made 
chief engineer of the Plunger Elevator 
Co. of Worcester, Mass., and two years 
later became vice-president of that 
company. Mr. Furlow became chief en- 
gineer for the Otis Elevator Co. in 
1905 ard socn after was made vice- 
president and then president. 


—____—_——_—_—_—_—_—— 
Equipment and Materials 


Valve for Water Columns 


Absence of cup packing, direct flow 
of water and reduced number of parts 
are the main advantages of a new 
valve for railway water columns which 
has been introduced by the T. W. Snow 
Construction Co., Chicago. With the 
valve in closed position, as shown, the 
bottom chamber is filled with water 
which leaks in around the lower part 
of the plunger or main valve. The 
first downward movement of the valve 
rod opens the pilot valve in the bot- 
tom of the main valve thus allowing 
the water to escape upward but to act 


as a cushion as the main valve descend 
into the chamber. In this open posi- 
tion there is almost unobstructed flow 
from the main to the water column, as 
the water does not flow through or 
around the valve and there are no ports 
or by-passes to clog or freeze up. The 
long sweep of the curved connection is 
also claimed to reduce materially the 
friction of the water. As the valve is 
raised, its bottom flange tends to 
pocket water above it, the only escape 
being the tapered clearance space. In 
this way the valve forms its own dash- 
pot to prevent sudden closing and con- 
sequent water hammer. A large bolted 
door on the water chamber enables the 
entire valve to be removed after dis- 
connecting one attachment to the valve 
rod. The vertical pipe of the water 
column is seated on a ball bearing. 


Welded-Flange Pipe Coupling 


To prevent corrosion at exposed 
threads of pipe having screw flanges 
or couplings the National Boiler Wash- 
ing Co., Chicago, has developed a joint 
formed by drop-forged steel flanges 
welded to the pipe, thus eliminating 
threads. In installing a boiler-washing 
plant for a railway roundhouse the 
piping is located on the plans, lengths 
ant angles being determined accurately. 
Pipe is cut to length at the shop and 
then fitted with the drop-forged flanges, 
which are bored to the proper angle, 
heated, shrunk in place and finally 
welded. The faces of the flanges are 
ground at the propef angle to give a 
smooth surface for the gaskets. It is 
stated that with the piping thus com- 
pleted at the shop there is material re- 
duction in the time and cost of installa- 
tion as compared with work where the 
riping is cut, bent and threaded in the 

eld. 
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Business Side of Construction 


FACTS AND EVENTS THAT AFFECT COST AND VOLUME 


See  eaeEmEEnnnEaEEEEE 


Average Weekly Value of April Contracts Let 
Over 59 Per Cent Heavier Than in 1922 


Total of 794 Awards During April, Average Value $250,629 
Compared With 912 in March, Averaging $263,000 


Contracts awarded in the four issues 


The April weekly average, $49,750,- 





Building Interests Plan 
Check on Rising Costs 


New York Contractors, Architects 
Bankers and Others Appoint | 
Committee of Fifteen to Act 


I ‘O DEVELOP a plan for relieving 
the acute situation in New York 


of Engineering News-Record during 000, represents an increase in money building construction caused by rapidly 
April, totaled $198,665,000 as compared ' 


value of 14 per cent above the weekly 


rising costs of labor and materials. 











Index Number 


rates. 


quick deliveries, less frequent. 
common labor is now 5lc. 


1913 level. 


with $240,349,000 in the five issues of 


March. This represents an average 
weekly value of $49,750,000 for April, 
against $48,000,000 during the preced- 
ing month. 

The number of awards totaled 794 
during April, with an average value of 
$250,629 as compared with 912 in March, 
averaging $263,000 per contract. 





New 
England 

Water-works $152,000 
Sewers 116,000 
Bridges 25,000 
Excavation, drainage :.1-d irrigation 
Streets and roads 451,000 
Industrial works 4,562,000 
Buildings 6,650,000 
Federal government 46,000 
Miscellaneous * 1,625,000 

Total $13,627,000 





Cement Consumption Increases 


Portland cement consumption in the 
Eastern states of the country between 
1918 and 1922 increased 64 per cent, or 
from 22,963,000 to 37,688,000 bbl., ac- 
cording to a study just made by the 
Cement Information Service. The 


greatest increase in the use of port- 
land cement during this period occurred 
in the State of New York, where ship- 
ments grew from 6,335,000 bbl. in 1918 
to 13,212,000 bbl. in 1922, or an in- 
crease of 109 per cent. 





Engineering News-Record 
Construction Cost 


PE NERS sce s she baw esbccdcee 
a ne 
Ee eee 
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Engineering News-Record’s Construction Cost Index 
Number advanced 3.2 points since last month, due to 
higher lumber and steel prices and stiffening in labor 
Yellow pine rose $2 per M. ft. in month. Steel 
contract prices higher; demanding of premiums for 
The average rate for 
Thus, general construction 
cost is 31 per cent higher than one year ago and 20 per 
cent under the peak; it is 116 per cent above the 
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for 1913. 








dicates the rate 






average of $43,313,000, for the corre- 
sponding period in 1920. Weekly aver- 
age for April, 1921 was $26,417,000. 
Minimum costs observed in Construc- 
tions News on each class of construc- 
tion are as follows: Water-works, 
$15,000; other public works, $25,000; 
industrial construction, $40,000 and com- 
mercial buildings, $150,000. 


VALUE OF CONTRACTS LET IN THE UNITED STATES AND CANADA DURING APRIL, 1923 


Engineering News-Record 
Construction Volume 


[eae 


Engineering News-Record’s Construction Volume | 
Index Number is 160 for the month of April, and 130 
for the whole of 1922, as against 100 for 1913. This 
means that the actual volume of construction in 1922 
(not the mere money-value of the contracts let that 
year) is 30 per cent above the volume of construction 
Our monthly volume number, 160 for April, 
1923, is really the increment of construction, and in- 







Index Number 


(4 issues of E.N.-R.) ....... 160 
(5 issues of E.N.-R.) ....... 195 
(4 issues of E.N.-R.) ....... 150 
S64 CAS ONDE OES UNE CHe0 5 0a 08 100 
WONND s.cod sR bO esha Sows pin. 130 
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at which contracts are being let ag 


compared with 1913 awards. 





conference was held April 30 at the 
Engineering Societies’ Building, at 
which were present more than 100 
contractors, architects, bankers, real 
estate men, merchants and representa- 
tives of insurance companies. After 
a general discussion an advisory com- 
mittee of fifteen was appointed to seek 
a remedy for conditions which threaten 











Middle Middle West of 
Atlantic Southern West Mississippi Western Canada Total 
$5,063,000 $1,207,000 $987,000 $934,000 $151,000 $50,000 $8,544,000 
1,672,000 251,000 2,830,000 370,000 258,000 5,497,000 
503,000 420,000 714,000 1,163,000 104,000 381,000 3,310,000 
50,000 29,000 1,101,000 1,135,000 72,000 119,000 2,506,000 
4,200,000 5,548,000 6,734,000 7,712,000 2,315,000 2,681,000 29,641,000 
13,490,000 673,000 7,367,000 11,605,000 5,334,000 2,750,000 45,781,000 
27,263,000 9,094,000 15,177,000 12,195,000 7,371,000 1,649,000 79,399,000 
1,051,000 439,000 2,276,000 314,000 1,152,000 ica 5,278,000 
4,857,000 275,000 2,755,000 957,000 3,978,000 4,262,000 18,709,000 
$58,149,000 $17,936,000 $39,941,000 $36, 385,000 $20,735,000 $11,892,000  $198,665,000 








The largest per capita consumption 
of cement throughout the Eastern 
states in 1922 occurred in Delaware 
where 1.60 bbl. per person were used; 
in New York the consumption per 
capita in 1922 was 1.23 bbl.; in New 
Jersey 1.50 bbl., and in Pennsylvania 
1.15 bbl. Over 11 per cent of all the 
Portland cement consumed in_ the 
country in 1922 was used in New York 
State. 

There were 13,055,000 bbl. of cement 
available at mills throughout the en- 
tire country, Apr. 1, 1923. 








to halt the present construction pro 
gram in the metropolitan district. With 
bricklayers demanding $12 to $14 a 
day and common labor on construction 
work from $7 to $8 a day, according to 
testimony brought out at the meeting, 
wages are undergoing what was charac- 
terized as a “snow-balling” process, 
constantly rolling up into larger sums. 
Cass Gilbert, architect, said that he had 
advised clients against building projects 
amounting in the aggregate to $5,000, 
000. A policy of discouraging new 
building ventures under present condi 
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tions was also announced by R. H. 
Shreve * the firm of Carrere & 
Hastings, architects. : 

Instances of ever increasing demands 
art of labor were cited by rep- 


olive of the Fred T. Ley Co., 
the Thon pson-Starrett Co., and George 
4. Fuller Co., Mare Eidlitz & Sons, and 
the Barney-Ahlers Co. W. J. Barney, 
head of the organization Just named, 


brought out the further point that labor 
was only one of the present difficulties. 
Material prices have undergone great 
increases, he said, and it is difficult 
and often impossible to secure deliveries 
without payment of premiums. Many 
contractors, he predicted, may be forced 
to shut down work rather than assume 
the ever-mounting costs. : 

The need for drawing up immediately 
a program of action was stressed by 
many of the speakers. This will be 
one of the duties of the committee of 
fifteen above referred to, including in 
its membership three representatives 
from each of the following interests: 
Builders, architects, bankers, owners, 
and general industry. As representa- 
tives of the construction interests the 
following were named members of the 
committee: Otto M. Ejidlitz, of Marc 
Eidlitz & Sons; W. S.. Faddis, of Cald- 
well Wingate Co.; and Louis J. .Horo- 
witz, president, Thompson-Starrett Co. 
This week’s meeting, it is understood, 
is the outcome of the recent letter from 
Secretary Hoover, reprinted elsewhere 
on this page, suggesting that the fed- 
eral government would gladly co-oper- 
ate in relieving the building situation 
provided the construction industry took 
preliminary action by drawing up some 
sort of definite program on which 
to act. 





Pig Iron—Market quiet; all business 
remains at $27 base, Birmingham, as of 
month ago. Eastern Pa. No. 2X, 
dropped $1.12 per ton in month. Basic 
iron rose 50c, in Philadelphia and $1 in 
Cincinnati; No. 2 foundry, $1 in Pitts- 
burgh and Chicago and gray forge, 50c. 
per ton in Philadelphia, since last 
month, 

Railway Supplies—Rail buying con- 
tinues fairly active, particularly in 
West. Minimum on light rails now $45, 
against $43 last month, at Pittsburgh 
mills. Standard rails remain at $43 
per ton f.o.b. mill. Track supplies and 
red oak ties higher in St. Louis; spikes, 
bolts a d angle bars also advanced at 
Birmingham. 

Pipe—Black and galvanized wrought- 
steel pipe discounts dropped two points 
on Pittsburgh basing card of Apr. 19, 
change reflected in New York ware- 
house discounts. Birmingham mill base 
now $49 on 6-in., class “B,” cast-iron 
pipe, against $48 per ton, one month 
ago. Rise reflected in New York, Chi- 
cago and St. Louis warehouses. Sewer 
pipe and clay drain tile cheaper in St. 
ouls; slight advances in sewer pipe in 
Baltimore and Boston. 

' Road Oils and Asphalt—Advance of 
sc. per gal. in road oils, f.o.b. New 
York; slight declines in St. Louis. 
Searcity of Mexican oil has manifested 
itself during last thirty days. Asphalt 
advanced in Boston, St. Youle, alti- 
more, Montreal and Philadelphia. 





Railway Statistics Issued 


In its annual bulletin, recently issued, 
the Car Service Division of the Ameri- 
can Railway Association presents a sta- 
tistical digest of related economic and 
transportation factors applied to the 
movement of the country’s production 
during the year 1922. Cars of revenue 
freight loaded totalled 43,713,519, as 
compared with 39,323,158 in 1921; 
45,118,472 in 1920; and 41,836,910 in 
1919. The total car loadings (23, 
465,127) for the second six months of 
1922, the period including the shop- 
men’s strike and the two coal strikes, 
were only 0.8 per cent less than for the 
corresponding six months of 1920, 
which was the record loading in the 
history of American railway operation. 





CARS AND LOMOTIVES AWAITING 


REPAIRS 

1922 Cars Locomotives 
Bees. tS oS acsce 324,583 14,412 
Ess octnene 342,079 15,764 
August | / 345,013 18,078 
August 15.. 335,575 18,963 
September | box 321,674 19,841 
September 15.. 304,548 20,157 
October | 291,654 19,727 
> i aaa 270,045 19,231 
DOMME, in Sve bn ws secs 249,960 18,366 
PUOWOMNNOE ID... cc ccccvess 235,660 18,356 
oT ean 226,288 18,009 
SINE BS So iccicc ies xs 213,837 17,883 

19 
EE 216,011 15,549 
eee 217,200 16,073 
February |.....°...... 209,471 15,412 
February 15............ . 206,585 15,581 


The railroads are making progress in 
restoring the condition of equipment 
impaired during the shopmen’s strike. 
The figures above from July 1, 1922, 
to Feb. 15, 1923, show the number of 
cars and locomotives awaiting repairs. 


Monthly Prices of Construction Materials 
Ups and Downs of the Market 


Paving Materials—Granite blocks 
down 50c. i M. in Philadelphia; ad- 
vanced slightly in Kansas City and Bos- 
ton. Wood blocks up 15c. in Boston and 
35c. per sq.yd. in New Orleans due to 
upward tendency in price of oil. Cross- 
walks, 6 x 24-in., and 5 x 16-in. blue- 
stone curbing higher in New York. 

Sand, Gravel and Crushed Stone— 
Sand, $1.25 in New York, against $1 
per cu.yd. one month ago. Advances 
also reported in St. Louis, Dallas, Bos- 
ton, Los Angeles, Baltimore and Bir- 
mingham, due mostly to higher labor 
costs. Sand down slightly in New Or- 
leans. Gravel higher in St. Louis and 
Boston. Crushed stone up in St. Louis, 
Boston, Los Angeles and Baltimore. 

Lime and Cement—Hydrated lime up 
in New York, Boston, Baltimore and 
Atlanta; down in St. Louis. Common 
lump lime cheaper in Boston and At- 
lanta. Lump finishing, lower in Boston 
but advanced slightly in Atlanta. 
Cement prices fairly stable; advances, 
however, reported in Boston, Atlanta, 
Los Angeles and Baltimore. 

Structural Steel — Steel contract 
prices advancing. Premiums, however, 
previously demanded for quick deliv- 
eries, are disappearing from the market 
due to falling off in demand and conse- 
quent increase in Marco poem of ship- 
ments. Shapes and plates now $2.50@ 


$2.75; bars, $2.40@$2.75 per 100 Ib., 
f.o.b. Pittsburgh. 
demand for plates, 


Less pressure in 
Mills reluctant to 


Cement Production Reaches 
Record Figures 


Production and shipments of portland 
cement for March and for the first 
quarter of this year are greater than 
for any similar period in the history 
of the industry. 

In order to meet the demand, the 
industry is now producing at an un- 
precedented rate. The production of 
9,880,000 bbl. in March shows a gain 
of 47 per cent over that month in 1922, 
while production during the first three 
months amounted to 25,669,000 bbl., or 
a gain of 68 per cent over last year. 

Stocks of finished portland cement 
in the warehouses of the various pro- 
ducers amounted to 13,055,000 bbl. at 
the end of March. With a yearly 
capacity of all producers ranging be- 
tween 140,000,000 and 150.000,000 bbl., 
there will be no cement shortage this 
year, according to the Atlas Co., pro- 
vided there is no railroad embargo and 
that purchasers do not concentrate 
their orders during the peak months. 


Western Pine Manufacturers Sued 


By direction of Attorney General 
Daugherty a suit in equity against the 
Western Pine Manufacturers’ Associa- 
tion, comprising approximately 50 cor- 
porations, and 86 individuals, officers 
of the companies and others, was filed 
April 30 by Lafayette French, Jr., U. S. 
Attorney for the district of Minnesota, 
in the U. S. District Court, at St. Paul, 
praying that an injunction issue against 
the association and the _ individuals 
named, as constituting “a combination 
and conspiracy in restraint of inter- 
state trade and commerce in lumber.” 


take on additional orders while deliv- 
eries are still behind on tonnages al- 
ready booked. 

Brick and Hollow Tile—Brick prices 
unchanged in New York since first of 
the year. Common brick up $1 in At- 
lanta, $1.50 in Dallas, $2 in Boston and 
$3.80 per M. in Baltimore; down $1 in 
Kansas City and slightly lower in De- 
troit. Hollow tile higher in New York, 
Chicago, St. Louis, Baltimore and Bos- 
ton; no declines. 

Lumber—Yellow pine timbers up $2 
per M. ft. in New York, since month 
ago. Pine lumber also advanced in 
Minneapolis, Atlanta, Birmingham, De- 
troit and St. Louis and declined in Bos- 
ton and Chicago. Douglas fir timbers 
rose in San Francisco, Boston, Seattle, 
Denver, Minneapolis and Detroit; no 
declines reported. Hemlock advanced 
in Denver; no changes elsewhere either 
in hemlock or spruce. 

Explosives—Dynamite, 40 per cent 
gelatin, advanced 4c. per lb. in New 
York, Apr. 2. Similar advances oc- 
curred in both 40 and 60 per cent, in 
Minneapolis, St. Louis, Denver, Balti- 
more and New Orleans. 

Scrap—Prices unchanged in New 
York; slightly higher in St. Louis de- 
spite fact that scrap is more plentiful. 

Linseed Oil—Raw oil advanced 3c. in 
New York and 10c. per gal. in Chicago, 
during month. Recent advance also re- 

rted in Dallas with declines in San 

rancisco and Montreal. 
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Hoover Wants Program Before 
Calling Conference 

Secretary of Commerce Hoover will 
withhold action, for the present at 
least on the plan for calling a con- 
ference of the building and construction 
industries with a view to stabilizing 
construction. The following letter 
from Mr. Hoover, made public by the 
National Lumber Manufacturers Asso- 
ciation, suggests that the trades them- 
selves should formulate some sort of 
program as a preliminary to any con- 
ference that might be called: 

“I have received several score of 
requests that a conference be called in 
Washington of the building and con- 
struction material industries with a 
view to evolving some sort of plan for 
orderly construction. I have felt, how- 





ever, that it would be very difficult for 
such a conference to arrive at concrete 
results which did not in some stage 
appear to be unwarranted restraint on 
freedom of action in the building trades. 

“This department is alive to the ne- 
cessities of larger construction due to 
the deficiencies accumulated over many 
years and I would deplore official action 
which might have unexpected results. 
It is vital for the country that our con- 
struction industries should proceed in 
an orderly manner without inflation 
in prices or costs, as such inflation 
would inevitably bring about a buyers’ 
strike. I have felt that the Govern- 
ment could contribute something to the 
situation by withholding its own build- 
ing programs as far as possible, thus 
giving a clearer field to private con- 
struction. Government construction 
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Next Week—See first » 
Construction News. 


could be speeded up at such 
there is relaxation in private demang 

“I am at all times only too willing 
and anxious to cooperate with th. 
trades in these great questions, but be. 
fore assembling a conference, | fee] we 
should have before us from the trade 
themselves some sort of program as to 
what might be accomplished by such 
conference. I would ke greatly obliged 
if you could make any suggestions along 
this line. [ have a perfectly open ming 
in the matter, as indicated above, but | 
see a great many dangers that might 
come out of it.” 


times as 





Labor Rates and Conditions Throughout the Country 


Production of construction materials 
and manufactured products is going 
forward at an unprecedented rate. The 
heavy demand, which continues, comes 
not only from the construction industry, 
but from railroads as well. 

With respect to the generally ac- 
knowledged labor shortage, the pre- 
liminary results of a survey conducted 
by the National Industrial Conference 
Board indicated that this is only about 
24 per cent of the total number em- 
ployed in industry on Mar. 15. Small 
as this percentage is, its effect has been 
considerable, and there is the danger 
of a greater labor shortage. 

The common labor rate for the nation 
as applied to pick and shovel men in 
construction operations, is placed at 51c. 
per hr. as against 50c. for the preceding 
month, according to Engineering News- 
Record’s figures. Local building condi- 
tions are as follows: 

Atlanta—Building brisk; wage sched- 
ules unchanged. 

Baltimore—Scarcity of bricklayers, 
carpenters, hodcarriers, structural iron 
workers and common laborers. 





CURRENT BUILDING 


Cities 
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OIE oh oes cnn Sc sinceussdenkaewen 


Birmingham—Wage rates unchanged 
except common labor, which advanced 
slightly. 

Boston—Scarcity of pile drivers, 
plenty of other trades. Wage schedule 
advanced. 

Chicago — Landis Award Board 
granted carpenters, caisson workers and 
common laborers wage advance, effec- 
tive June 1. 

Dallas—Bricklayers and carpenters 
practically 100 per cent employed. 
Bricklayers union scale advanced $1 per 
day, effective May 15. Small surplus 
of hoisting engineers, hodcarriers, pile- 
drivers and_ structural ironworkers. 
Common labor situation improving. 

Denver-—-Shortage of bricklayers; 
surplus of carpenters. General advance 
in wage schedules. 

Detroit—No change in building em- 
ployers’ scales for any trade. Tendency 
to pay bonuses. No scarcity reported 
but men in all trades in good demand. 

Kansas City—Bonuses of $2 per day 
offered bricklayers. Scarcity of car- 
penters and hodcarriers. 

New York—Employers in building 


trades disposed to grant increases of 
$1 to $2 per day to various crafts in 
form of bonuses, thereby averting 
threatened strike of May 1. Most seri- 
ous problem involves interjurisdictional 
dispute between several unions of 
Building Trades Council over right to 
cut concrete for piping and wiring. 
About 2,700 stone workers struck for $2 
per day increase, Apr. 20. Plasterers 
union on trial charged with restraint 
of trade and commerce. 

Philadelphia—F air supply of hoisting 
engineers and piledrivers; no surplus in 
any other trade. 

St. Louis—Shortage of bricklayers; 
paying as high as $13@$15 per day. 
Carpenters advanced from $1.10 to $1.25 
per hr., effective May 1. Hoisting engi- 
neers and piledrivers get increases of 
124c. and 25c. per hr., respectively, 
effective May 1. Bonus of $1 per day 
granted structural ironworkers. 

Seattle—Carpenters, structural iron- 
workers, piledrivers and hoisting engi- 
neers granted increases of $1 per day. 
House painters and glaziers receive ad- 
vance of 50c. per day. 


TRADES WAGE RATES PER HOUR 
(Higher rates indicated by +, decreases by—) 


Structural 

Brick- Car- Hoisting Hod Pile Iron Common 

lavers penters Engineers Carriers Drivers Workers Labor 
... $1.12 $0.70 $0.70 RN Ee! tir artes $0.65 $0. 30@. 35 
.. See +1.0) .80@1.00 .87} $0.65 .80@1.00 +.30@.50 
ee 75 5001.00. .18@:28) 9 3.643. 1.00 + 20@.30 
jean, Aaa +1.124 +1.00@1.25 +.82} 1.00 +1.124 +.60@.70 
0c) ee 1.00 1.00 77} 1.00 1.00 40@.60 
- 1.10 +1.15 Se ~ wainss t 1.10 1.05 4h 

1.40 1.25 1.25 874 1.00 1.25 87} 
... +1.374@1.50 1.00 1.00 .40 87} 1.00 30@.50 
2. +1.373@1.504+1 124 +1.123@1.183 .75@.81} 1.00 +1.134 35@ .55 
sic, » Sama .80 .80@ .90 50@ .60 1.00 .60@ .80 50 
cca canceaele 1.00 1.00@1.25 +.75 1.00 1.00 35@.50 
(os enn 1.00 1.00 +.62 quks +1.00 0 
46 pee .80 .80 et Gates .80 .35@ 50 
xia ell .65 .50 30 .50 .65 25 
ie 85 96 65 .80 1.00 35@ 40 
... +£1.50 1.123 +1.25@1.50 +1.00 1.00 1.12 +.50@.75 
we 1.20 1.124 0. oaks 1.00 = 
ais ce +1.25 +1.25@1.37} 1.00 +1.25 1.25 +.45@.% 
saiet e 1.00 1.00 81} 1.00 1.123 50@.56, 
és 1.12} +1.00 1.00 932 1.00 +1.12} + oe. 

1 # 1:00 .75@1.00 1.10 1.10 .50@. 


\| 


STE] 
Chics 


Stan 
Star 
Ligh 
Ligh 
Ligh' 
Rero 

*p 


RAI 





923 


=< 


May $, } 


— 


ENGINEERING 


NEWS-RECORD 





Price advances since last month are indieated by heavy type; declines by italics 


Per Gross Ton—Quotations compiled by The Matthew Addy Co.: 
May 3 One Year Ago 


PIG IRON 


CINCINNA 
No. 28out! $20. 50 


20.78 
se 
Reathers Ohio No. 2 (silicon 1.75 @ 2.25)....... 33. 20.50 


NEW YORK, tidewater delivery 
Southern No. 2 (silicon 2.25 @ 2.75) : 2%. 


BIRMINGHAM 
No. 2 Foundry (silicon 2.25 @ 2.75) ; m 


PHILADELPHIA 
Eastern Pa., No. 2X, (2.25@2.75 ail.)..... pe 22. 
Virginia No. 2 (silicon 2.25 @ 2.75) 28. 
Basic . 20. 
Gray Forge . 21. 


CHICAGO , 
No. 2 Foundry Loeal (silicon 1.75 @ 2.25)....... 20. 


No, 2 Foundry Southern (silicon 2.25 @ 2.75)... . 16. 


PITTSRURGH, including freight charge from the 
Valley 
No. 2 Foundry Valley (silicon 1.75 @ 2.25)...... 





RAILWAY SUPPLIES 


STEEL RAILS—The following quotations are per ton f.o.b. Pittsburgh and 
Chicago for carload or larger lots. For less than carload lots 5c. per 100 lb. is 
eharged extra: 
——Pittsburgh 
ne Rirming- St. 
May 3 Year Ago ham Chicago Louis 
$43.00 $40.00 $43.00 $43.00 
40.00 43.00 43.00 
30.00 43.00 43@45 
30.00 2.00* 43.00 43@45 
30.00 2.00* 43.00 43@45 
28.00 eae 


Standard bessemer rails... . 
Stardard openhearth rails. . 
Light rails, 8 to 10 Ib 
Light rails, 12 to 14 Ib..... 
Light rails, 25 to 45 Ib 
Rerolled Rails 

*Per 100 Ib. 


$43.00 
2 00° 


RAILWAY TIES—For fair-sised orders, the following prices per tie hold: 
6 In. x 8 In. 7 In. x 9 In. 

by 84 Ft. by 84 Ft. 
$1.50 $1.65 
1.25 1.40 
45 . 50 
. 84 1.14 
1.70 2.25 


Chicago, White Oak 

Chicago, Hardwood and Red Oak 
Chicago....Empty Cell Creosoting (add'l) ..... 
San Francisco...... Green Douglas Fir 

San Francisco, Empty Cell Creosoted, Douglas Fir 
St. Louis, White Oak 1.55 
St. Louis (creosoted) (zinc treated) 2.05 
Bt Toute, The Sa GRMN ssa e's «cerns ave as a's . 1.45 
St. Louis, Sap pine-cypress 1.30 


TRACK SUPPLIES—The following prices are base per 100 Ib. f.o.b. Pitts- 
burgh for carload lots, together with the warehouse prices at the places named: 


—— a San Bir- 
ne Year Fran- ming 
May 3 Ago Chicago St. Louis cisco ham 
Standard spikes, y%-in. 
and larger $3.15 $2.15@2.25 $3.00 $4.15 $4.85 $3.609 
Track bolts...........4.00 @4.50 3.00@3.50 4.00 515 5.85 4.60 


Standard section angle 
bare 2.40 2.75 4.00 4.10 3.00 


PIPE 


See 


WROUGHT PIPE— i i j 
on the latest. Pittsburgh The Sains discounts are to jobbers for carload lots 


BUTT WELD 


Iron 
Black Galv. 


13 


BUTT WELD, EXTRA STRONG, PLAIN ENDS 
49) SORT w ccs PR 
504 

LAP WELD, EXTRA STRONG, PLAIN ENDS 
42 
46 


32 
31} 


STEEL PIPE—From warehouses at the places named the following discounts 
hold for steel pipe: 
Black - 
Chicago 
623 
sole 


Galvanised — 
Chicago St. Louis 
481% 3 
454% 36 

Malleable fittings, Classes B and C, banded, from New York stock sell at list 
plus 10%. Cast iron, standard sizes, 21}% off. 


New York 


1 to 3 in. butt welded $2% 
2} to 6 in. lap welded.......... 49% 


St. Louis 


52% 
49% 


New York 


39% 
36% 


1 to 3 in. butt welded........... 
2} to 6 in. lap welded 


CAST-IRON PIPE—The following are prices per net ton for carload lots: 


New York 
One 
Year Ago 


Birmingham 


San Fran- 
Mill 


Chicago St. Louis cisco 


4in $53.00 363.00 $50.80@51 80 $62.20 $61.60 $64.06 
6in. and over 49.00 58.50 46 80@ 47.80 58.20 57.50 60.00 


Gas pipe and Class ‘‘A,” $5 per ton extra; 16-ft. lengths, $! per ton. 


May 3 


CLAY DRAIN TILE—The following prices are per 1000 lin.ft.: 


—— New York —— 
One San 

May3. YearAgo St.Louis Chicago Francisco 
.00 $40.00 $40.00 $62.50 
.00 50.00 40.00 75.00 
.00 A ; 100.00 
00 75.00 175,00 

170.00 185.00 187.50 


Sise, In. Dallas 


SEWER PIPE—The following prices are in cents per foot for standard pipe in 
car load lots, f.o.b., except as otherwise stated: 


New York Pitts- Birming- 
Delivered burgh ham 


St. . Fran- 
Louis Chicago cisco 
$0.15 $80.12 

15 a 
23 18 
aa 21 
. 


NOVEaNN— = 
-. 


Seu 


WOen— aD 
gvvesuy 


ta 
Montreal, delivered... .. 
Detroit 
Baltimore............ é ° ° ‘ 
Kansas City, Mo .19 % -52 ‘ 
Philadelphia . 286 545 1. 89F 


*4-in., 6-in., 9-in., respectively. tDouble Strength. {3-in. special. 


NERS KN KK RN 
3: 
—+ 


cS 
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ROAD AND PAVING MATERIALS 


ROAD OILS—Following are prices per gallon in tank cars 8,000 gal. minimum 


f.o.b. place named: 
May3 One Year Ago 

New York, 45% asphalt $0.0525 
New York, 65% asphalt .0525 
New York, binder (at terminal) 
New York, flux (at terminal) 
New York, hquid asphalt .... (at terminal) 
St. Louis, 50@ 60% asphalt. . 
St. Louis, 40@50% asphalt 
i , 40-50% asphalt 

70%, asphalt 
halt. 


(at terminal) ...... . 


(at terminal) 1045 


San Francisco, binder, per ton. ee 
* F.o.b. Oleum, Cal. Freight to San Fran 











ASPHALT—Price per ton in packages (350-Ib. bbls. or 425-lb. drums) and in 
bulk in carload lots, f.o.b. points listed: 
Package Bulk 






























New York (Merican)... re in seeeaneceoace $19.00 $15.00 
Boston (Merican)........ oon enh see eeeuee > 21 00 17.00 
Chicago (Stanolind)... Joka aah ohne oo 22.25 16.00 
San Francisco, f.o.b. refinery, Oleum, Cal................... 17. 00* 11. 00* 
Dallas, (Texas)... . EPR Chee oe a 23.00 15.00 
Seattle,"‘D” grade (California) . 3 3>est een aceakh 24.75 20. 50t 
Denver (California) . ; ine + heme ee 24 00 7 
Minneapolis /.0.b. Twin Cities (Stanolind).....)............ 25.45 19.10 
St. Louis (Merican)............ i 5 sie ene Se 25 00 
cecal sick odd dn wwe sale ove week 21.00 15.00 
i ccc ne cry bas habe ae bade se ekcas 28.00 21.00 
i PE chassis es pes bonenncs€ancnsebasedes ees 26.00 23.50 
on tan dae anhbeueetane case ieee 22 47 18.40 
Sees Emenee MOORE... 5 oon nciccccccccascccceseces 22.50 19.50 
nD os os cbeaetwesees bosbheveease 28.00 26.00 
Maurer, N. J. (Merican)..... (pashedadeeendenteseseae 21.50 18.50 
Philadelphia (Merican)..... Pankuneatesinded teen 21.00 18.00 
Kansas City (7er7s) cepabicn 2. Oh Puen oak Neve aeckoece 27.50 25.50 
Los Angeles *‘D" grade (California)... ..........000cecuee 19.15 11. 00f 


*Freight to San Francisco, 80c. per ton. 

tF.o.b. Richmond, Cal 

tF.o.b. El Segundo refinery. 

NOTE—Barrels or drums are optiona: in most cities. About 6 bbls. to the 
ton, and from 4 to 5 drums; 200 to 300 gal. to the ton. 


PAVING STONE— 





New York (grade 1)............ 5-in. granite, 30 blocks per sq.yd. $134.50 per M. 
About 4x8x4 dressed...... $. 50 per sq.yd- 
NED. onan cb eackes Serccoces { About 4x8x4 common... . 3.10 per sq.yd. 
at TURIIED. oc cos ccéccascce Basalt block 4x7x8........ 70.00 per M 
5-in. granite 
CNM. osiscscsencs saaaknbs 28 blocks par eq.yd. } $130.00 per M. 
PE: \ can vudbeksndbuasates SE: 5s whisaeusesaeie 2.66 per sq.yd. 
5-in. G anite.............. 3.00 per sq.yd. 
NOD. 0 0ntbbs Seonscbsodeweenss 4-in. Granite... ........... 3.25 per sq.yd. 
oe RE ee Granite....... beteeeeens . 2.85 persq.yd. 
ae peessauesas I di ctvenvaes Seooosee §OB00O per M 
New Orleans....... baat bentbas Granite, 4x8 x4...... .. 3.25 per sq.yd. 
CI, 6s vs shen dntanseiaes SE cuvnasenene wees. 035.00 per M. 
> . 4x8x4 dressed............ 3.10 per sq.yd. 
St. Louis coeccce eres eseeeeesese { 4x8x4 common..........- 2 90 per sq.yd, 
Kaneas City..... sacbouseeeeses Granite..........cccces. 8.25 per 8q.yd. 
Rb dius a cae wesenees CIO. 0k iso ddacee soe 134.50 per M. 
FLAGGING— "f Bronx, 4 ft wide... pash $0. 3 per mat. 
: , Manhattan, 4 ft. wide.. . 22 per sq.ft. 
POW THRs icesicvcsdschsescsecek Queens, 5 ft. wide..... . 24 per sq.ft. 
6x24-in. cross-walk..... 1.10 per lin.ft. 
NE 6 ca cebbaskin aes deen bat |) eee .-.. perlin.ft. 


80c.; 5 x 20in., Queens, 85c. St. Louis: Class ‘‘A” straight, delivered, 5 x 16 in. 
$1.40 per lin.ft. Chicago: 5 x 8 in., $1.65; 6 x 8 in., $1.95 per lin. ft. delivered. 


WOOD BLOCK PAVING— Size of Block Treatment Per Sq. Yd. 
New York (delivered). ...........4. 3 16 $2 63 
New York (delivered). ...........6. 3) 16 3.19 
PR ctiGecabekhseseenwa seed ose 5 16 2.50 
Or ~ 16 3.00@ 3.25 
Ph né cbs CSe Nido 06400046 nins 3 16 2.59 
Pk, BOR. c cee SR ree as 3 16 2.75 
ins <~aenties ecb avnenen ps 4 16 3.10 
PE nthsas csctnskiebessestenns a 16 Off market 
PE, ccabevesosevaneviabs 3 16 2 62 
SE. icopcawesvaradsabsoasks 3 16 2 00 
Ta cnab vib echinsescebad 3 16 245 
i SR <sshcsdesebebeksooees 34 16 2.65 
Sy GUD, «cnet ind wadekss sooves 4 16 2.95 
TD: <songebbeinsseeedsesean ne a 18 3.90 
DD 66 cintbebnteWShokvesees 34 16 none used 
Es <5 4000 obeeteeuneehes<cs 4 6 4 50 
PU Mathwchcsesp pees oeeaeeessse 3 16 2 84 
PE. -54253% sb sbseseaveeetes ce a 16 3.00 
Tei chinenh se BES <a ae a 16 2.38 
i CT as 5 cans pentane sp 4 16 3 65 
Philadelphia a a 34 16 2 60 





‘CONSTRUCTION MATERIALS 


SAND AND GRAVEL—Price for cargo or carload lots to contractor is as 
follows, per cu.yd.: 











Gravel 
— i In. — —— 7} n2— — Sand — 
One One One 
Year Year Year 
May 3 Ago May3 Ago May3 Ago 
SOT WEEE. cvcnse secs cccce GO! BETS C2. SIs RS 4 
NE hsb ek dhnte dénhee 1.90 2.50 1.90 2.50 1.60 1 10 
Cet icv okincancateed 2.00 1.80 2.00 1.80 2.00 | 80 
esx nk desing eek 2.35¢ 1.25¢ 2.45 1.30¢ 2.20¢ 1 10f 
7 SFr rr 1.25 1 1.25 ay 1.25 | 50 
| ERROR Berea 2.25 2.25 2.25 2.25 190 2.25 
Minneapolis. ............. ton) OP 1.75* 1.50 1.00  1.00* 
SEE, ... ccscencceces 1.5Ct 1.873 1.50¢ 1.87, 1.25¢t 1.43 
San Francisco............. 2.15 2.25 2.15 2a. te oe 
OE SS ith toewnee 1.50t 2.40 1.50¢ 2.40 1.20¢ 1.65 
New Orleans........ eee 2.85 2 Ot 2.85 2.08) 1.25 1.35 
Los Angeles......... oe 0.75° 1.5 0.85* 1.50F at 1.35 
SR oc ehktdsw niece 1.90¢ 1.85¢ 1.90¢ 1.85¢ 1.24% 1.15 
Pin kssnesGhocneeds 2.25 2.00 2.25 2.00 2.00 2.00 
i cis Wiaensbog ss 1.86 1.40 2. 06 1.60 0. 2.00 
Montreal... ehhh oditeeiae & 1.257 1.25¢ 1.50t 1.50¢ 1.25 1.25t 
Birmingham (Crushed slag used instead of gave 1.45} 1.25t 
Philadelphia anodes beabeeee 1.85 1. 1.95 1.55 1.90 14.60 
Kansas y 1.60 2.00 1.60 2.00 0.66% §.2¢ 


New York—Grit, $1.75 per cu. yd.; ready mixed, $2.25 : f 
Los Angeles—Freight from quarry, 70c. per ton, and is ineluded in above price. 
* At pit 

t Per ton, 
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CURBING—New York: Bluestone per lin.ft., f.o.b. barge New York, 5 x 16 in., 





CRUSHED STONE—Price fer eargo or carload lots f.0.b. ei: nl 
otherwice, is as follows, per cu.yd.: 

















lump lime ‘“‘alongside dealers docks” or “‘on cars.” 





1} in. 

May 3 One YearAgo May3 {| Pers 
ney With os cccccs $1.65 $1.65 $135 , Sear Ags 
2 ea 2.00 1.60 2.00 1.60 

- St. Louis delivered.... 2.10 1.65 2.30 1 65 
Dallas Lae eyinents 2.73 2.50 73 
San Francisco........ 2.15 2.25 2.15 2 25 
Boston, delivered, .... 1.75* 3.00* 1.75* 3 00° 
Minneapohs, ct plant., 2 00 2.00 2.25 2.25 
Kansas City......... 1.50 2.10 1.50 2 10 
Na 5 Oink ono -0 3.50 3.50 3.50 3.50 
Seattle delivered...... 3.00 3.00 3.00 5 on 
ee 2.00* 1 90* 2 00+ 1 90% 
Cincinnati... ... 1.75* 1.75 2.25% 1.75 
es Angeles.......... 1.60 1.75* 1 60 1 &5* 

UR ridasx<0n oc 1.60@1.90* 1.90* 1.600.1.90* — | 998 
Baltimore........... 2.50 1.75* 2.55 1.658 
MN a5 'cib, 50160 = 1. 80* 2.00* 1.90* 2.00% 
Birmingham delivered 3.20 3.20 3.10 3.10 
Phildelphia.......... 1. 80* 1.70* 1.65* 1.55* 
Pitteburgh........... 2.85 2.85 2.85 2 85 
Cleveland. . ; 3. 25* 3. 25* 3. 25* 3258 
*Per ton. 
CRUSHED SLAG—Price of crushed os in carload lots, per net ton. at plants: 
§-In. }-In. Roofir il 
Youngstown District............. $1.30 $1.30 $2.00 sy at 
Steubenville District............. 1.40 1.40 2.00 14 
Ironton District................. 1.40 1.40 2.00 149 
East Canaan, Conn.............. 1.25 1.395 4.00 1 0 
Easton, Catasaqua, Pa........... 1.00 1.00 2.00 0 9 
Birmingham, Ala................ 1.00 1.00 1.00 1 0 
Buffalo, N. Y., and Erie, Pa....... 1.25 1.25 2.25 1.25 
COWUNOI, MIMBO 6 ods vgs ooo 1.20 1.20 cies 1.00 
Eastern Pennsylvania and Northern 
New Jersey... .. Ree ET 1.20 1.20 2.00 120 
estern Pennsylvania........... 1.25 1.25 2.00 \ 3 
LIME—Warehouse prices: 
Hydrated, per Ton Lump, per Barre! 
Finishing Common Finishing Common 
a SS $18 60 $13.10 $3.75* $3. 00@3.25¢ 
SN vivo nib aun we 20.00 20.60 1. 50t 1.504 
MMs cc aren cbas 23.00 19.00 we , 
ER cnkshsckunax 22.00 15.00 4.00* o5e 
DD. sicdecstedén 22.50 sl ate 2,50+ 
Cincinnati.......... 16.80 13.30 Ga%e 10.75¢ 
San Francisco....... 22.00 16.00 ee 1.75+ 
Minneapolis. ....... 25.50 21.00(white) 1.607 1. 25+ 
ST, viedwe oases ee” (ee erie 2.70t 
SIN: 5 455005 we 00 19.50 17.50 ae 18.25} 
Seattle paper sacks. . 24.00 nwen 2.80t 
ee ES ae aia a cone 3.00¢ 
Baltimore.......... 24.25 17.25 2.55 
ee 21.00 21.00 ah 11.00¢ 
RS ace n5 0 ae 15.00 2.35¢ 1.50t 
INOW ORBORMB. .cc.05s | seuss eras 2.40t 
Philadelphia. ....... 16.00 15.00 13. 50t 12.50% 
Kansas City........ 25.60 24.00 sale 2 40" 
*Per 280-Ib. bbl. (net). +Per 180-Ib. bbl. (net). }Per ton—Refund of 1c. per 
bbl. Minneapolis quotes brown common lump lime;_ Kelly Is. white is $1.7! 
Sheboygan $1.60. New York quotes hydrat Jime “on cars’’ in paper sacks 





NATURAL CEMENT—Price to dealers per bbl. for 500 bbl. or over, fob, 


exclusive of bags: May 3 One Year Ago 
Mimnespolis ‘gry se eveespoerent ines teaee oe $2.80 
Kansas City (Ft. Scott)...........006. syabecaks’ cae 1.60 
IDS ons wos d oe evse teoreeeunees 11.00 per ton 11.00 per ton 
SEE ARTEMED 6. . 306 0.5.4.00.60500 046600580955 1.72 a 
ee ee BRP Tere eee eee 2.60 0. 80 per bag 
St. Louis (Carney)........ (hha ements skin oe 1.75 2 10 





PORTLAND CEMENT—Prices to contractors per bbl. in carload lots f.0.b 





points listed without bags, Cash discount not deducted. ; 
a May 3 One Month Age One Year Ago 

New York, del. by aoe sai $2.70@2.80 $2.70@2.80 $2.40 
New York, alongside dock to 

E's cscasacds ues saa :. 2 2.8 2 * 
Jersey Cit: : ‘ 2 
alia die eo 2/80 2.75 2.50 
Cn on 5h0 ew 6esceees eee 2.20 2.20 1.97 
Pittsburgh 2.24 2.24 2.02 
DEN oc 53 es obacenss so 2.46 2.46 2.26 
66 dehnnen ens 06 paees 2.47 2.47 2.17 
SUIIEIID, 5. 0 0.00 0 svcd ase 2.41 2.41 2.21 

Se eGL terse obueeewn sé 2.48 2.48 2.20 
ND. a sc x's wean bn kare 2.37 2.37 2.18 
TRS vais e's xh%.0'a Va bas 2.14 2.14 1.94 
OS ee er 2.41 2.41 2.08 
CT PER < cnbascctheses 2.48 2.48 2.21 
Davenport... 2.43 2.43 2.16 
ER ecina'so é.dkaweu'eet 2.35 2.35 2.20 
Be PRMMOISS. 6.0.0. ccvceve 2.71 2.71 2,73 
Now Orieans.....0..sccccees 3.30 3.30 3.00 
Minneapolis 2.39 2.39 2 2 
Denver..... 2.85 2.85 2.90 
Seattle 2.90 2.90 . 
Dallas 2.25 2.25 2.25 
Atlanta 3.50 2.90 Se 
Cincinnati 2.54 2.54 : . 
Los Angeles............. . 3.80 3.40 3 
NS ss 5 okte ees . 3.05 2.61 2 7 
Birmingham.......... > 2.50 2 o 
Kansas City.......... ‘ 2 42 2.42 ; $0 
Montreal (delivered)... . a 2.68 2.88 m2 
UIE «5 isu sacsencee 2.41 2.41 204 
oa o a sin yn kab 2.39 2.39 . 


NOTE—Bags 10c. each, 40c. per bbl.; 


Current mill-prices per barrel in seg lots, without bags, to contractors: ° 


Buffington, Ind... La Salle, Ill...... ‘ 

Universal, Pa........... 2 Hudson, Masssesece : . 
I sk caniw's' ol wees 1.95 Leeds, Ala........-- 210 
om SS, er ‘a 2.20 Hannibal, Mo......- 210 
Mitchell, Ind................. 2.10 Lehigh Valley District — 
BURR WEiskainns. wee veecp esse: wee ore: 21 

ny SOM ME EBs sos csocshoane 2.10 pena, Mich....... - 


4x12, 
6x12 
8x12. 
10x12; 
12x12; 
+5) 


Bostor 
Minne 
Minne 
Cinein 
Kansa 
Denve 
Seattl 
Los A) 
New ( 
Detroi 
Montr 
Baltim 
Atlant 
Dallas 
Birmin 
Pittsh: 
Clevel, 











0+ 

Se 
5+ 
iS+ 
0+ 
St 














May 3 23 EN GINEERING 
~ oes 
TRIANG! 1ESH—Price per 100 sq.ft in carload lots: 

PLAIN 4INCH BY 4INCH MESH 
1 Pitts. F - —— Warehouse ——. 

re per burgh —- ’ San Fran- 
ny ae ft. Mill Mill NewYork St.Louis Dallas , cisco 
_ 2 $0.92 $0.99 $1.24 $1.0 .09 $1 12 

49 3 118 1.28 1.58 1.30 1.33 1 45 
4 5 144 56 194 1.59 1.61 177 
ao 45 1 85 2.00 2.50 2.04 1.935 228 

; 57 2 28 2.47 3.09 2.53 2.451 2.81 
133 08 272 2.95 3.60 ee MCS” cage 
180 78 3.12 3.39 4.22 3.46 ee. pkest 
745 103 4.12 4.47 5.60 4.56 4.427 eine 
87 119 4.76 5. 16 6.44 5.27 5.115 5 68 
336 138 5 52 5.99 7.39 6.11 5.934 eons 
305 160 6.40 6.94 8.67 7.09 eee se . weuns 

PAVING 

0x6P 17 $0.72 $0.77 $0.95 $0.78 $0.73! 

053P 24 1.00 1.08 1.35 1.10 eee “Soces 
072P 31 1.26 1.37 171 1.39 1. 333 

097P 40 1.62 1.76 2.20 1.79 1.84 

p49 24 1.08 sai 1.10 1.032 

067K 31 1.37 1.39 1. 333 

089k Rhy 4 1.76 1.79 1 84 ‘ 
In rolls, 52-, and $6-in. wide and in " 150-, 200- and 300-ft. lengths 
Galvanized is rr 15% higher. Size of roll carried in New York warehouses, 


48 it in _wide x . 150 ‘ft long, or 600 sq. ft. 
EXPANDED METAL LATH—Prices in carload lots per 100 yd. for painted 


are as follows: St. San , 
Gage Weight *New York Chicago Louis Francisco Dallas 
27Dia 3.3 $22 00 $21 25 $20 72 $21.43 $25 50 
2 2.5 22.00 22 50 22 39 20.78 27.58 
5 3.0 22.00 25 25 24.93 30 71 
“4M 3.4 24.00 27 25 27.10 24 28 33 16 
22 4.33 27 00 31.75 32.27 35 10 


* Pri ice to contractors at warehouse or delivered on job in Manhattan, Bronx 
or Brooklyn. _ 
BARS, CONCRETE REINFORCING—Current quotations per 100 Ib.: 
ROLLED FROM BILLETS 








—Warehouse, Uncut———_—— 

Pitts- Bir- San 

burgh mingham New St. Fran- 

Inches Mill ae York Chicago Louis Dallas cisco 
? and larger... 8 40@2.75 $265 $3 34 $3 ot 8 = $3 15 $3 40 
j 45@2.80 275 3 39 3.3 3 20 3.45 
i 3 soa2 8 285 3 44 3 a 345 3 25 3 50 
: 265@3.00 290 349 3 3 60 3 40 3.65 
; 290@3.35 295 3.84 3 Hl 3 80 3 65 3.90 


Includes 15e charge for cutting to lengths of 2 ft. and over. 
Twisted bars cut to length take extra of 27}c. per 100 lb. 


ROLLED FROM RAILS . 
St 


‘ 












Chicago Louis Dallas Chicago Louis Dallas 
tand larger $2.30 $3.05 $2.85 ! eae $2.55 $3.10 
fin... 2.35 3.10 eae ns 2.80 3.50 3.35 
} 2.40 3.15 ee Cb. aa eho Gene? - Bees sexe 
BRICK—Contr actors price per 1,000 in cargo or carload lots is as follows: 

-——Common: 
One One Year — Paving Block — 

May 3 Month Ago Ago 3-inch* 4-inch* 
New York (del.).. . $23.50 $23.50 $20. wr) $46 50 $54.00 
New York (at dock).. 20.00 20.00 PR GeeN "8 Sire cite . Spee 
Chicago...... 11.00 11.00 11.00 42 
St. Louis, salmon...... 15@17 15@17 14 00 36. 0@ 38. 30 40@ 42. 8 
Denver, salmon 12.00 12.00 12.00 adit «AS Pacis 
Dallas ‘ 13.10 11.60 1.15 33.00 
San Francisco. . 15.00 15.00 Sere Ok Satan 
Los Angeles (del.)..... 15.00 15 00 15 00 not used) _ 
Boston... . 22.00 20.00 16.00 48. 3 56 00 
Minneapolis (del). .. 17@19 17@19 Pe). Spacek se evans 
Kansas City.......... 26.60 16.50 eee? -*\ geagad °° Weeds 
ee onthe Ee ee 13.00 13.00 14 00 Pe ava 
Cincinnati.......... 18. 00 18.00 15.00 43.00 43.00 
one AO 16.50 16.50 16 00 100.00 68.00 
Detroit (del.)...... tt ae 20.00 16.50 38.50 1.50 
Baltimore (del.).. . 23.00 19.20 20.00 40.00 45.00 
Atlanta Se 13.00 9.00 We ceux 
New Orleans.......... 87.25 17.25 PS SS.) Setipen oS wwe eee 
Birmingham Gad 12.50 12.50 MI Sa ee ek ae ata 
Philadelphia.......... 19@25 19@ 25 16.00 40.00 48.00 
Pittsburgh (del.)...... oS ih Re. ssp awblace, lee eeks 
Cleveland Bam Soe 


*For paving blocks sa8i23 and sx8hx4 respectively. ¢ F.o.b. tImported. 


eer TILE—Price per block in carload lots to contractor for hollow build- 
ing tile 





— New York —— Perth 
May 3 One San Amboy 
ye Chi- Phila- St. Fran- N. J., 
Tracks* cago delphia_ Louis cisco Factory* 
4x12x12... $0.1573 $v. ‘Tie $0.1032 $0. Pi2s OS ee. La 
6x12x12... 2097 . 1667 EE sé‘nle oe .12 HS oid a oli 
8xl2x12...° 2628 . 2084 .1754 19 .165 244 $0.2691 
VOx 12x12 00 eve deuneenh im eiene MEE: aan vxt We akees . 3505 
ros |S) See a ation: EN 62.0% 0% 236... a 4206 
* 5 per. off for cash, 
4x12x12 8x12x12 12x12x12 
BOR: . ... »ss0s sake eees page aoe -115 am ots 
Minneapolis (f.0.b. oars)....... 736 . 12125 $0.214 
Minneapolis (delivered) ........ 0836 1369 . 239 
Casbenatl. ... 5. cecdsauwaseade . 0859 .1611 eee 
Reaede City... 5 spahic cava esas . 083 . 1455 ewer 
DUNE. ......:ssausare meen anne 065 123 . 188 
Seattle (delivered) ..........00. u .25 36 
Los Angeles factory. . .10 175 . 
New Otleans.. . . 55:cdi0s ace 12 23 
Detroit (de ivered) 101 . 1895 27 
Montreal <taantd 15 225 30 
OEMNOTE.... 5 ceavoudeceas BS sc a Gh nae 
RtOntE. .... coe enceearen eens - 0893 1674 . 
DUM... ....:cavegune Se eee oe ae 
Birmingham 331°" 77 sotpeieot: CAC 18 cekaae 
Pittsburgh | on 6a gb kes er . 068 128 179 
Cleveland f 09 ,172 
“San ae 5 ou akdes $2) 


e. 
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-Following are base prines f. o. b. mill, Pittsburz: 


and Birmingham, together with uotations per 100 Ib. from warehouses at placcs 








named Bir- —_——— Warehouse -———— 
ming- San 
Pittsburgh ham New St Chi- Fran- 
Mill Mill York Wallas Louis cago cisco 
Beams, 3 to 15 in $2 $0@2 75 2 75 $3 44 $4 50 $3 45 $3.40 $3.85 
Channels, 3 to 15 in 2.504275 275 344 450 345 340 3 8 
Angles, 3'to 16 in., din 
thick 2.50@275 275 344 450 345 340 385 
Tees, 3 in. and larger 2.50¢275 275 344 450 345 340 3.85 
Plates, } in. thick and 
heavier 2.50@2.75 2.75 3.44 4.60 345 3.40 3.85 
RIVETS—The follov'ing quotations are per 100fib.; 
STRUCTURAL 
————- Warehouse ———————. 
— New York — San 
Pittsburgh May3 One Chi- St. Fran- Dalles 
; Mill Yr.Ago cago Louis cisco 
iin. and larger_$3.25@3_50 $4.00 $3.50 $3.75 $4.15 $5.00 $4.95 
CONESHEAD BOILER 
3 in. and larger.$3.35@3.60 $4.10 $3 60 $3.85 $4.25 $5.10 $5.05 
§ and }}.. . 3.50@3.75 4.26 3.76 4 00 4.40 § 25 5 20 
gt and %& 3.75@4 00 4.50 400 4 25 450 5.50 5.45 
Lengths shorter than | in. take an extra of 50c. Lengths between 1 in. and 2in 
take an extra of 25c. 
Salis 
NAILS—The following quotations are per keg from warehouse: 
Pittsburgh San St Mon- 
Mill Chicago Francisco Dallas Louis treal 
Wies..si $2.90@3.10 $3 45 $4.20 $4.25 $3.34 $4 95 
“ee 5.50 5.80 5.75 3.74 5 00 








PREPARED ROOFINGS—Slate-surfaced roofing (red and green) in rolls of 
108 sq.ft. costs $2.50 per roll in less than carload lots f.o.b. Philadelphia. 


Singie shingles, red and green slate finish, cost $5.75 per square (sufficient to 


cover 100 sq.ft.) in less than carload lots, f.o.b. Philadelphia. 
(4 in 1) f.o.b. Philadelphia, l.c.1., 


$6.35. 


Strip shingles 





ROOFING MATERIALS—Prices f.o.b. New York, in less than carload lots: 
Tar felt (14 lb. per square of 100 sq.ft.) per ton........ 


Tar pitch (in 400-lb. bbl.), per 100 Ib 
Asphalt roofing (in barrels), per ton, f.o.b. plant* 
Asphalt felt (light), per ton, f.o.b. plant*...... 
Asphait felt (heavy), per ton, f.o.b. plant*..... 

* Delivered in Metropolitan Dist., 


WINDOW GLASS—Double strength, box list, 
3"’ grades, all at discount of 84 per cent from standard lists, f.o.b. New 


and “I 
York. 


$3.00 additional. 


united 


inches, 34, 


$67.50 
1.624 


"Aa "a 





SHEETS—Quotations are per 100 Ib. in various cities from warehouse also the 
base quotations from mill: 


Blue Annealed 


Black 


*Nos. 18 and 20....... 
*Nos. 22 and 24.. 
*No. 26... 





Pittsburgh San 
Large St. Fran- 
Mill Lots Louis Chicago cisco 
2.65@3. 23 *%. 5 $4.15 $4.85 
7 a3 3 4.20 .99 
a 85@3. 3 2: 3 4.25 4.95 
3.05@3.65 4.45 4.35 5.00 
3.35@3.85 4.80 4.85 5.95 
3.40@3.90 4.85 4.85 6 00 
3.45@3.95 4.90 4.90 6 05 
3.50@4.00 5.00 5.00 6.15 
5.10 5 10 6.00 

5.20 5 20 6 10 

5.20 5 20 6.10 

5.50 6 40 

5.65 5 65 6.55 

5.80 5 80 6.70 

6.10 6.10 7.00 


*For painted corrugated sheets add 30c. per 1,000 Ib. for 5 to 28 gage; 25e. for 
19 to 24 gages: for galvanized corrugated sheets add 15e., all gages. 


—_— ————eeeeeSeSeEeSeSeSeeSeS eee 


LINSEED OiL—These prices are per gallon: 
-— New York —— 


Raw in barrels (5 bbl. Jots) . . 





May.-3 
$1.16 


One 
Year, Ago 
$0.91 








Chicago 
One 
May3 YearAgo 
$1.25 $0.90 
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ee ee ee en sain CONTRACTORS’ SUPPLIES 
May 3 1 Year Ago May3 Yr.Ago eee, 
Dry Dry fsreet SHEETPILING—The following price is base per 100 Ib {. b. Pj 
in Ol Dry in OU ' e. ; <. burgh, with a ee of a month and a year ago: *: 0B. Pitts F 
S n Db OL nr May One Month Ago One Ye 
100-Ib. k 14. 16.00 12.25 ‘13:75° 14.50 12.25 |) eae ee 
25and SOlb.kegs.. 14.758 1625 1250 14.00 1675 1250 |" $2.8002.75 $2. 293,78 $2 
124-lb. keg 15.00 16 50 12.75 14.25 15.00 12.75 — i 
rb: eis ae is 30 00 7 33 is 38 is 30 7 33 WIRE ROPE—Di from lis 1 Jaaal: 
elb. cans........ 7 1 19 17. —Discounts from list price on jar grades of b: : 
ized are as follows: en ae eneNt ond gine, 
ee Oe ee oe Ce eT eo Be East Territory 
LUMBER New York 
Prices wholesale, per M. ft. b.m., to dealers in carload lots, f.o.b. Min ae 
souri River 
ee ee ee ra nee ena ene Hercules red strand, all constructions. ...................... 22\, 
aon Sees ~ teco—Prices of rough ” uglas . oe = j y ao in carload lots to Patent flattened strand, special and cast steel................ 2a ‘ 
6-8 and = 6-18 and 22 and Patent flattened strand, iron rope. ..............eeeceeeeess 74% 
a ps h ‘. gore, Es) I 25 0 333 Ft. | Plow steel round strand rope............cceeeseeseeeceececess 371%, 
os...) ae 41.00 42 00 45 00 Special steel round strand rope. .............0.ececeseceeces 324%, 
4x4-6 and 8 . 40.00 41.00 42.00 45.00 Renee A Oe RINE GUPRINE BOID sos 6 vs csccccccedendcccccscccces 25%, 
72 and $2.......... = s = 3:3 o = Round strand iron and iron tiller.................00cccceeecs 71% 
4x10 and i?’ +o. 41 00 42 00 45 00 Galvanised stcel rigging and guy rove...............0.0-005. 10%, 
Ske > ote 42.00 42.00 44.00 46.00 Galvanized iron rigging and guy rope..................... +10°, 
24 Ft. and Under 25 to 32 Ft. 33 to 40 Ft. California, Oregon, Nevada and Washington Discount 5 pointe less than dj 
6x10 $42.00 $44.00 $46.00 count for Eastern territory. ~ 
cls a7 00 43.08 $1.08 a ane a Mexico and Colorado: Discount 5 p»ints less than discount for 
2.00 .00 00 as territory 
i chins kmowanken boive hd an 47.00 49.00 51.00 Arizona: Discount 10 points less than discount for Eastern territory 
iaeeteenserredtetiinetineemenmnatinnnerenecemententettinncesttatltpatanseaecisimanini ia ataeiuinmeaianreasmaregmneneammatinatasanamas Montana, Idaho and Re h: Discount 10 points less than discount for EF, astern 
New York and Chicago—W holesale prices to dealers of long leaf yellow pine. territory. 
New York* —— Chicago ——— North Dakota, Nebraska, Kansas, Oklahoma and Texas: Discount 5 points 
20Ft. 22-24 20 Ft. 2. less than discount for Eastern territory. 
and Under Ft. and Under 24 Ft. 
3x Ste Rt eek ive capa 7" = 7s $54.00 $56.00 SS 
) 59.00 
=e - suet sear fy 60 00 €1 00 a aS 62 o> MANILA ROPE—For rope smaller than j-in. the price is } to 2c. extra; while 
3x14 to 14x14 67 00 68 00 65.00 67.00 for cher of fe amounting to less than 600 ft., there is an extra charge of Ic. The 
316 ed l6xi6 seenweesosebens 72 00 73 00 70 00 72 00 number of feet per pound for the sae sizes is as follows: j-in., 8 ft., -in., 6; 
ate to ose sbbhecssoodatio os 00 87 00 $2.00 83 00 j-in., 44; I-in., 34; I}-in., 2 ft. 1@in.; U4-in., 2 ft. 4 in. Following 18 price per 
4320 to 20220. .2.. 22.2) 96.00 $700 93.00 96.00 | ound for j-in. and larger, in 1200-ft. coils: 
*Wholesale price to dealers; to contractors, delivered from lighters or cars to eee... ee ne eee $0. is er Die a $0. 18 
job, $5 additional. Short leaf pine up to 14 x 14 costs $15 per M. less. Chicago. ... Fie! eR ae a 18 Seattle e Caan tes is 
Over 24 ft.—Add $1 for each additional 2 ft. in length up to 30 ft. for sizes | Minneapolis...........+--.  .204 St. Louis Resrareer ssa 19 
12 x 12 and under, for sizes over 12 x 12 add $2,for merchantable add $2 to sizes San Francisco.............. 18 "=p eeeaen ce 30 
10 x 10 and under. DER crknedtéwinesesens 22 SS iSied ck ieecéecee es 19 
rrr SEES sca vieuaaew eben .22 DE: bs 05b05000e00 18 
Other Cities 12 x 12-In. inci i a6 .20 Kansas City.............. 20) 
——8 x 8-In. x 20 Ft. and Under 20 Ft. and Under .129 Birmingham. ............. 20) 
P. Fir Hemlock Spruce r. Fir 18 F 
Boston. .. .. $65.00 ans $65.00 $65.00 $85.00 $150.00 
Seattle... . De \ Satees—.(ecimiec) saias 31.06 inn ct SS “ 
New Orle. SO idee oa Ole pt ao en % ae 
Baltimore 35.00 53.00 53.00 60.00 50.00 53.00 | EXPLOSIVES—Price per pound of dynamite in small lots: 
Cincinnati... 45.00 51.50 51.50 51.50 45.06 53.50 Gelatin ——. 
Montreal. ... 50.00 eee poab<s 90.00 60% 
Los Angeles BN Sie ee eee 54.00 


BR NEE: Sindee se cnnsh oneboesuesdetewcesenee ee oes $0. 30 
eenreses=) senee. ee = | rns RRR OS 2) Lanne cece sanebebeepsanetebsoseesoanene : 25 

eevee 2 = ee  sebes ’ ; TMs c'unb'c-0 60 seubanees-0ienssesoncseesdoaes . 2225 2525 
Atlanta............ re ae 2 eRe DOMINO. 2 os ccccccccvcccsscesecscocnsessecesocece ih . 165 195 











Downstr 
Multiple 










mane Oly.cescce. 99.99. G22 DG.Td = seces 

Fir Pp bam co 38.00 as wis 64s ; near venictssecenseceneres ye) 
iladelphia...... / y oo, 2a. “See 4.3 8s 

NES oid ssa sh oe. she Jaeoy ; 53.25 eee <-> 






Under 





















































P. Fir Hemlock P. Fir Cincinnati. 
ese el $50.00 $90.00 $50.00 $57.90 $205.00 | Montreal... 
DD. ..sieeukeuneeasaueaee exhent 28.00 PY ji”) ene 30 00 Birmingham, delivered... ........eeeeeeeees he 
New Orleans, at mill.......... 80.00 .....  ..... FTOe. ness SEEN, Bn is <aunee onbcas 05s0ss puss eu pueESe . 252 : 
ED, sanccavencoavaseed 65.00 44.00 44.00 37.00 50.00 INES ikon sAGa 5h 06 6 sh 0bEs dub sao ines . 1625 . 1925 
CEL, cidavcocpbeokuseess 60.00 82.00 82.00 35.00 St S.C SoS oo cots saaes ian saeseten aesaaried . 2625 25 
DEE. » snecpeescceesecess ‘ 50.00 37.00 45.00 45.00 
DED sscassnesonsanees . aone8 eae ee, 
DOMVGT. ...cccccccccccccccces seves as 38.25 38.25 87.25 ; : F . 
Minneapolis. Se el a $7.50 43.25 39.50 43.75 41.25 PILES—Prices per lineal foot, pine piles with bark on, f.o.b. New York. 
~—y (sobtensvseshesneann +2 stakes eoeee 3-3 ease iacteie Points Length Sem Rail 
Mc cuconascsccasc SSR svtss  tecaa en nT eee 6in. 30to 5O0ft. $0.13 80.17%) 
CS ae 00 oie. 12 in.—2 ft. from butt......... 6 in. 50 to 59 ft. 0. 174 0,22 
Philadelphia ke nadahnesven> 37.00 43.00 40.00 57.00 41.50 12 in.—2 ft. from butt......... 6 in. 60 to 69 ft. 0.19} 0.24 
Oc cirsiahes¥sssa0sa% 5525 42.00 ..... 48.50 43.00 . —s ~ rom buts WHI. 8s Sin. 38 to 8 . °. 3 +5 
Oh. Zeuls...... cabaret ee.» Seca 37.00 in.—2 ft. from butt......... in. to \ ’ . 
Birwdaghes—Qustes carload lots, f.o.b. sidings. $1 50 additional per M. ft. 14 in.—2 ft. from butt......... 5 in. 80 to 89 ft. 0.32 0.38 
to con‘racto s. 
Boston and Cineinnati—Prices to contractors in senen lots, f.v.b. 
Denver—Quotes dealers prices to ee on large projects. ad 
St. Lani —svhclenale pane to comernctene, f .o.b. cars, $3 pe r M. ft. additional. Ate a Chicagorand, Serf Ce the woo, ool ee 
Seattlo—Friee to contractors, delivers bi ks, including freight transfer charges. 
0 M. ft. ad L cover delivery at the buyer’s works, including freig! ; e : 
Dallas—Wholesale to contractors, $10 per ditiona ew Werk Chicago ~~ 
-_ ” a 6 a rs a ees vans se “3 a4 
EN ESE ie RI ROR 5 ‘ 
FREIGHT RATES No. [machinery IR Bai waesse 21.60 6 . a3 
achine shop turnings. . eae ; ‘ ‘ 
SE ONE. vb bcdsncccieesscce 15.00 5.50 14.0 
On finished steel products in the Pittsburgh district, including plates, struc- ‘se 
tural shapes, antes steel, bars, pipe fittings, plain and quiveniaed wire nails, oe CASt.....+eeee 20. . is: = 2 
o.oo Se =o emuened), chains, ote. the Ssllowing | Relaying Yalle..........--.0.---._, 28,90 30.00 29. 2868.8 
a nNinpREEE nee Seman oF OS, 000 ib.: Bs Heavy melting steel... 002202... 18.50@ 19.00 i. an 









SHIP SPIKES—Current prices 100 Ib.: 
- — San rantine —_ 
Ta. Galv. 


SERRE RHEE EEE EE EHH EEE OHHH EEE 


* Minimum ea earload, Se te., structural steel only; 80,000 Ib., for other iron P.csssccserecsnccassccescccecousesecess 7.15 5.65 
-r steel products. ' Pittsburgh base in lots of 200 kegs or more, $3. 50@3 .75. 
















